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SECTION 1
INTRODUCTION

1.1 SITE BACKGROUND

The Tennessee Products Site is located in Hamilton County, Tennessee (Figure 1-1), and
encompasses the portion of the Chattanooga Creek watershed from the Tennessee/Georgia state
line to its confluence with the Tennessee River. Chattanooga Creek stems from the slopes of
Georgia’s Lookout Mountain and flows 26 miles through the heart of downtown Chattanooga
before emptying into the Tennessee River (Figure 1-2). The U.S. Environmental Protection
Agency (EPA), Tennessee Valley Authority (TVA), and state and local agencies have been
studying the creek and its watershed for over 20 years and have documented its severe pollution
problems. Several of these surveys provided the impetus for the 1983 posting of the creek

against fishing, swimming, or wading.

A major contributor of industrial waste over the years has been the now defunct Chattanooga
Coke & Chemical Company (formerly the Tennessee Products Corporation). The Tennessee
Products facility—is believed to have been the primary source of coal-tar contamination of
Chattanooga Creek. Coal-tar, a by-product of the coal carbonization (coke) process, contains
numerous harmful constituents such as polyaromatic hydrocarbons (PAHSs), benzene, cyanide,
and mercury. EPA’s 1992 Sediment Profile Study revealed the presence of coal-tar residues in
excess of 2 miles downstream of the plant. In some locations, where contaminants were dumped
into the creek by the truckload, tar deposits are 6 to 8 feet deep in the stream bed and along its

banks. The Tennessee Products Site was proposed for inclusion on the National Priorities List

on January 18, 1994.
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1.2 PREVIOUS SITE INVESTIGATIONS

Numerous investigations have been conducted in the Chattanooga Creek watershed at the
Tennessee Products Site in the last twenty years. During the 1970s and the 1980s, control of
water quality became a significant environmental issue in Chattanooga Creek as the Federal and
Tennessee Department of Health and Environment initiated the National Pollutant Discharge
Elimination System (NPDES) permitting program. Two water quality studies were conducted
in the 1970s, focusing on the classification of Chattanooga Creek and identification of major
sources of contamination within the watershed. A sediment survey was conducted along
Chattanooga Creek in 1980 by the Tennessee Valley Authority (TVA) that indicated that much
of the sediment associated with the creek was contaminated by toxic priority pollutants. In
1990, Dynamac Corporation conducted an updated water and sediment study of the creek for
the EPA, RegionIV. The 1980 and 1990 studies both concluded that water quality and sediment
characteristics in Chattanooga Creek, downstream of Dobbs Branch, have not improved

significantly since the initial ecological studies.

More extensive investigations were performed to collect baseline data on sediment and surface
water quality at the Tennessee Products Site. In 1990, the EPA initiated a study to determine
the current envirc;nmental quality of Chattanooga Creek. A report of this study was generated
in May 1992 that documents environmental quality of the creek and identifies preliminary
indications that at least 17 industrial/commercial facilities may have been sources of
contamination within the Chattanooga Creek watershed. Water and sediment samples collected
and analyzed in August 1990 as part of this study also indicated the continued presence of heavy
metals in the Chattanooga Creek watershed. Over 15 polynuclear aromatic hydrocarbons
(PAHSs) were identified in the sediments of the creek. It was recommended in this 1992 EPA

report that more biological sampling be conducted in the Chattanooga Creek watershed to
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conclusively demonstrate the impacts of identified contaminants on aquatic resources. Also, in
order to correlate specific industries/facilities with the identified contamination load documented

within the watershed, it was recommended that additional soil, sediment, and water sampling

be taken.

A sediment profile study of Chattanooga Creek was conducted in April and August of 1992 by
EPA, Environmental Services Division (ESD), and the Tennessee Department of Environment
and Conservation. The primary objective of this study was to evaluate sediment quality along
the portion of Chattanooga Creek in Hamilton County, Tennessee. Additionally, an ecological
assessment of Chattanooga Creek was performed from May through September of 1992 by the
EPA/ESD. Tennessee Wildlife Resources Agency and Tennessee Valley Authority conducted

a fish collection as part of this survey.

In the Fall 1994/Spring 1995 time period, Roy F. Weston, Inc. (WESTON), under contract to
EPA, conducted floodplain soil, surface water, sediment, and Asiatic clam (Corbicula fluminea)
tissue sampling at the Tennessee Products Site. In addition, a biological characterization of the
site was conducted, and included a vegetation and vertebrate survey. Sediment and soil toxicity
tests were also conducted. The focus of all activities was the reach of Chattanooga Creek
between Hamill bump No. 1 (just upstream of Hamill Road) to approximately 600 feet below
the 38" Street Bridge across from the Alton Park School. This latest round of data collection

was used as the basis for the ecological risk assessment.

This ecological risk assessment was initially published in April 1996. After the initial risk

assessment was completed, the EPA remediated some of the areas in and around the Chattanooga

Creek adjacent to the Tennessee Products site.
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The EPA identified two areas in which the conclusions of the initial ecological risk assessment
should be refined with site-specific data: sediment toxicity and bioaccumulation. These studies
were conducted by WESTON under the EPA’s Environmental Response Team (ERT)/Response
Engineering and Analytical Contract (REAC) and reported as Supplemental Investigation for the
Ecological Risk Assessment of the Chattanooga Creek/Tennessee Products Superfund Site,
Chartanooga, TN, February, 1999 (EPA, 1999).

Sediment toxicity tests were conducted using samples of coal tar and sediment collected from
the creek. In addition, sediment samples were submitted for chemical analysis. An earthworm
bioaccumulation study was conducted using site soil samples. The results of this study were then
entered into the exposure models for worm-eating mammals and birds to obtain a more realistic

assessment of risks associated with that pathway.

This version of the report presents the initial ecological risk assessment and the results of the
two supplemental studies. The supplemental study results are summarized in Subsection 7.2 of
this document, and presented in their entirety in Appendix E (EPA, 1999). The balance of the
report is reissued with only minor changes from the April, 1996 Draft. The EPA and WESTON
recognize that the guidance for the preparation of ecological risk assessments has evolved since
this document was first presented in early 1996. In EPA’s judgement, the site issues do not
warrant a complete revision of the April 1996 ecological risk assessment pursuant to the updated

guidance at this time.

1.3 RISK ASSESSMENT OBJECTIVES AND GUIDANCE

The ecological risk assessment is being conducted as part of the CERCLA Remedial

Investigation/Feasibility Study (RI/FS) process. The objectives of this ecological risk assessment
o
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are to identify and estimate the potential ecological impacts associated with the chemicals of
potential concern detected in soils, surface waters, sediment, andclarinsvatthe Teﬁnesseé
Products Site in Chattanooga, Tennessee.” The assessment focuses on the potential for exposure
and impact to aquatic and terrestrial flora and fauna that inhabit or are potential inhabitants of
the study area. For purposes of the risk assessment, the study area is defined as the reach of
the Chattanooga Creek between Hamill Dump No. 1 (just upstream of Hamill Road) to
approximately 600 feet below 38" Street Bridge across from the Alton Park School. In addition
to the aquatic and riparian/floodplain areas associated with this reach of stream, the area of
concern also includes terrestrial areas bounded by Jerome Avenue to the east and the Alton Park

neighborhood to the west. This risk assessment will use those data collected in the most recent

Fall 1994/Spring 1995 field studies conducted by WESTON for EPA.

The technical guidance for performance of the ecological risk assessment comes primarily from
the following sources: Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk
Assessment (EPA Region 4, 1995a), Ecological Risk Assessment Guidance for Superfund:
Process for Designing and Conducting Ecological Risk Assessment (EPA, 1994), Wildlife
Exposure Factors Handbook (EPA, 1993a), Framework for Ecological Risk Assessment (EPA,
1992a), Summar)f Report on Issues in Ecological Risk Assessment (EPA, 1991a), Ecological
Assessment of Hazardous Waste Sites: A Field and Laboratory Reference (EPA, 1989a), Risk
Assessment Guidance for Superfund — Volume II, Environmental Evaluation Manual (EPA,
1989b), and Ecological Risk Assessment (EPA, 1986). Numerous other information sources
were used to assist in this report preparation and are included in the references section. The
EPA and WESTON recognize that the guidance for the preparation of ecological risk
assessments has evolved since this document was first presented in April, 1996. In EPA’s
judgement, the site issues do not warrant a complete revision of the April 1996 ecological risk

assessment pursuant to the updated guidance at this time.
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The subsections that follow provide the objectives, approach, and results of the evaluation of

potential ecological impacts associated with chemicals of potential concern at the Tennessee

Products Site.
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SECTION 2
PROBLEM FORMULATION

Problem formulation is the first step of the ecological risk assessment process, and establishes
the goals, breadth, and focus of the assessment (EPA, 1992a). It provides a qualitative
evaluation of the contaminants of potential concern, habitats, receptors, and exposure pathways,
and selection of endpoints for further study (EPA, 1991a). The ultimate goal of problem
formulation is to develop a site conceptual model that identifies the potential chemical transport
pathways, receptors, and the areas of primary concem to be addressed in the ecological risk

assessment. The technical components of problem formulation include:

Data Evaluation and Selection of Chemicals of Potential Concern
Characterization of Habitats and Ecological Receptors
Identification of Exposure Pathways

Selection of Assessment and Measurement Endpoints
Presentation of Site Conceptual Model

Comprehensive discussions of each of these technical components are presented in the following

subsections.

2.1 DATA EVALUATION AND REDUCTION

2.1.1 Introduction

The objectives of the data evaluation and reduction are to review and to summarize the
analytical data for media of concern at the site (i.e., soils, surface water, sediment, and clams),

and to select the chemicals of potential concern (COPCs) to be evaluated in the ecological risk

assessment.

NOR/K:\WP\04400\048\RAMJU0OO1.WP 2-1
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This section summarizes the data that were collected at the Tennessee Products Site as part of
the Ecological Investigation conducted by WESTON for EPA Region 4 during December 1994
and May 1995. The full data set, on which the summaries are based, is presented in Appendix
A. Media that were sampled during this investigation include floodplain soils associated with
Chattanooga Creek, and surface water, sediment, and clams from Chattanooga Creek. The
geographic area in which the sampling was performed was the reach of the Chattanooga Creek
between Hamill Road Dump No. 1 (just upstream of Hamill Road) to approximately 600 feet
below 38% Street Bridge across from the Alton Park School, and the associated aquatic and

riparian/floodplain areas (see Figure 2-1).

All samples collected during this investigation were analyzed for metals, volatile organic
compounds, semi-volatile organic compounds, pesticides, and PCBs, as defined in the Field
Sampling and Analysis Plan, Ecological Investigation, Tennessee Products Site (WESTON,
1994 ).

2.1.2 Guidelines for Data Reduction

The following guidelines for data reduction were used to produce the data summaries for each
medium. These approaches are consistent with Risk Assessment Guidance for Superfund (RAGS)

(EPA, 1989c):

o If a chemical was not positively identified in any sample from a given medium,
because it was reported as a nondetect or because of blank contamination (as
explained below), it was eliminated as a potential chemical of concern for that

medium, and excluded from the data summary tables.
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. If a chemical was reported in a field sample and a method or field blank, it was
only considered as a positive identification if the chemical was present in the field
sample at a concentration greater than 10 times (for common laboratory
contaminants), or 5 times (for all other substances) the maximum concentration
reported in any blank. Common laboratory contaminants include acetone,
methylene chloride, methyl ethyl ketone (2-butanone), phthalate esters, and

toluene.

. “J” values are estimated concentrations reported below the minimum confident
quantitation limit. All data with J qualifiers were assumed to be positive

identifications for that medium.

. “R” values are data that QC indicates are unusable, and were not included in the
data summary.
o If a chemical was reported as a non-detect in a sample set containing at least one

detection, it was assumed to be present at one-half of the sample quantitation limit
for that sample in the calculation of the 95% upper confidence limit (UCL)

concentration.

. Duplicate samples from the same sampling location were considered as one data
point in summarizing the analytical results. The values reported for the duplicate
samples were averaged, and this average concentration was assumed as the
concentration for that sampling location. However, a minimum and maximum
detected concentration were reported for individual duplicate samples to obtain

the range of detected concentrations.
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. For the 0-2 foot soil depth interval, the results from multiple depths at a single
location were averaged, and then the average concentration at that location was
used to summarize the data and calculate the statistics. However, a minimum and
maximum detected concentration were reported for individual sampling depths to

obtain a range of detected concentrations.

2.1.3 Soil Sampling Results

Soil samples were collected at two areas of known tar deposits within the floodplain of
Chattanooga Creek - the Tar Deposit Site and Hamill Road Dump No. 3 - during the December
1994 sampling event. Twelve locations were sampled at the Tar Deposit Site and 6 locations
were sampled at the Hamill Road Dump No. 3. Soil sampling locations are shown in Figure
2-1. At each location (with the exception of sampling locations SC-13 and SC-14), samples
from 3 depth intervals were collected: 0-6 inches, 7-12 inches, and 13-24 inches. Samples SC-
13 and SC-14 were taken in a seasonally flooded depression approximately 300 feet away from
the tar pit area. Only the lower depth interval (13-24 inches) was collected at these two
locations, since subsurface contamination was suspected in these areas. The results, however,
showed lower concentrations of contaminants than many of the samples collected near the tar

dump. Thus, these two locations were not included in the data summary for the tar dump.

Data summaries for soil sampling results were prepared separately for the Tar Dump and Hamill
Road Dump No. 3, and for 2 different depth intervals: 0-6 inches and 0-2 feet. These data
summaries are presented in Tables 2-1 through 2-4. The use of these two depth intervals is
discussed further in Section 3.2.
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Table 2-1
Data Summary for Chemicals Detected in Tar Dump Soil (0 to 0.5 foot)
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean
Frequency |Detected Concentrations | Detection Limits v Concentration « Chemical
of (Organics - ug/kg) (Organics - pg/kg) (Organics - ug/kg) | Selected
— _ Chemical Detection a (Inorganics - mg/kg) | (Inorganics - mg/kg) | (Inorganics - mg/kg) | as COPC
rganics
IAcetone 2/ 10f 1.50E+04 - 9.00E+04 [1.20E+01 - 3.00E+01 5.25E+04 Yes
alpha - BHC S/ 9| 3.50E+01 - 8.50E+02 |4.80E+01 -5.50E+02 4.31E+02 Yes
beta-BHC 8/ 8| 1.90E+01 - 4.50E+02 - 2.47E+02 Yes
deita-BHC S/ 6| 120E+01 - 2.60E+02 [1.50E+02 - 1.50E+02 1.09E+02 Yes
Igjmma—BHC 10/ 10| 8.80E+00 - 2.90E+02 - 9.07E+01 Yes
Carbazole 4/ 10| 8.20E+01 - 2.70E+02 [3.90E+02 -4.60E+03 2.15E+02 Yes
amma-Chlordane 1/ 10| 9.00E+01 - 9.00E+01 |4.20E+00 - 4.80E+01 9.00E+01 Yes
Dieldrin 7/ 10! 1.10E+01 - 3.90E+03 |8.10E+00 -2.00E+01 1.76E+03 Yes
Endosulfan | 3/ 9| 1.60E+01 - 1.00E+02 |[4.20E+00 - 8.00E+01 6.27E+01 Yes
Endosulfan Il 3/ 10| 5.70E+01 - 1.10E+02[8.10E+00 - 1.10E+02 8.60E+01 Yes
Endrin aldehyde 1/ 10| 8.70E+01 - 8.70E+01 [8.10E+00 - 9.30E+01 8.70E+01 Yes
|Heptachlor 4/ 8| 4.30E+01 - 3.00E+02 [4.20E+00 -3.60E+02 1.96E+02 Yes
[Heptachlor epoxide 4/ 10| 6.90E+00 - 8.80E+01[4.20E+00 -4.70E+01 5.37E+01 Yes
[Hexachlorobenzene 5/ 10| 7.20E+01 - 5.80E+02 |3.90E+02 - 4.20E+02 3.86E+02 Yes
[2-Methylinaphthalene 3/ 10| 9.20E+01 - 1.80E+02 [3.90E+02 -4.60E+03 1.24E+02 Yes
Naphthalene 4/ 10] 1.30E+02 - 3.70E+02 [3.90E+02 -4.60E+03 2.48E+02 Yes
PAHs
Acenaphthylene 9/ 10| 7.10E+01 - 2.10E+03 |4.00E+02 - 4.00E+02 5.74E+02 Yes
Anthracene 10/ 10| 4.10E+01 - 1.70E+03 |5.60E+02 - 5.60E+02 4.65E+02 Yes
Benzo(a)anthracene 10 / 10| 3.60E+02 - 1.30E+04 - 3.36E+03 Yes
Benzo(a)pyrene 10/ 10| 4.40E+02 - 1.50E+04 - 4.05E+03 Yes
Benzo(b and/or k)fluoranthene| 10 / 10| 9.00E+02 - 3.80E+04 - 9.08E+03 Yes
Benzo(g,h,i)perylene 10 / 10| 4.50E+02 - 8.60E+03 |5.60E+02 - 5.60E+02 2.27E+03 Yes
Chrysene 10 / 10| 4.60E+02 - 1.30E+04 - 3.68E+03 Yes
Dibenzo(a,h)anthracene 9/ 10| 1.20E+02 - 5.40E+03 |4.60E+03 -4.60E+03 |- 1.20E+03 Yes |
Fiuoranthene 10 / 10] 4.70E+02 - 1.30E+04 - 4.02E+03 Yes
Indeno(1,2,3-cd)pyrene 10/ 10] 3.10E+02 - 1.20E+04 - 3.04E+03 Yes
Phenanthrene 10/ 10| 8.30E+01 - 2.40E+03 - 8.10E+02 Yes
Pyrene 10/ 10| 4.10E+02 - 1.40E+04 - 3.74E+03 Yes
Tetrachloroethene 3/ 10] 2.00E+00 - 4.00E+00 [1.20E+01 - 1.50E+03 3.00E+00 Yes
1,1,1-Trichloroethane 2/ 10} 2.00E+00 - 3.00E+00 [1.20E+01 - 1.50E+03 2.50E+00 Yes
Trichioroethylene 1/ 10| 2.00E+00 - 2.00E+00 [1.20E+01 -1.50E+03 2.00E+00 Yes
Inorganics
Aluminum 10/ 10| 1.60E+03 - 1.40E+04 - 1.03E+04 Yes
Arsenic 10/ 10| 3.70E+00 - 9.50E+00 - 6.59E+00 Yes
[Barium 10/ 10| 6.80E+01 - 1.40E+02 - 1.12E+02 Yes
Calcium 10 / 10| 1.00E+03 - 2.90E+03 - 1.87E+03 Nod
IChromium (total) 10/ 10| 1.80E+01 - 1.70E+02 - 8.04E+01 Yes
Cobalt 6/ 10| 1.10E+01 - 1.80E+01[1.00E+01 -2.00E+01 1.51E+01 Yes
Copper 1/ 10| 5.90E+01 - 5.90E+01 |2.00E+01 -5.00E+01 5.90E+01 Yes
liron 10/ 10| 1.30E+04 - 2.10E+04 - 1.78E+04 Yes
Lead 10/ 10| 1.70E+01 - 1.30E+02 - 6.77E+01 Yes
Magnesium 10 / 10| 6.30E+02 - 1.10E+03 - 8.49E+02 Nod
Manganese 10 / 10| 6.50E+02 - 9.00E+02 - 7.78E+02 Yes
Mercury 5/ 10 3.40E-01 - 7.90E-01(7.00E-02 - 1.00E-01 4.38E-01 Yes
Nickel 10/ 10| 1.20E+01 - 3.20E+01 - 2.06E+01 Yes
Silver 2/ 10| 2.80E+00 - 2.70E+01}8.10E-01 -3.00E+00 1.49E+01 Yes
Vanadium 10/ 10| 1.70E+01 - 2.60E+01 - 2.18E+01 Yes
Zinc 10 / 10| 5.20E+01 - 2.20E+02 - 1.25E+02 Yes

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates
at a location were averaged and considered as one sample.

b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.

¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.

d = Essential nutrient and low toxicity (EPA Region 4, 1995b).
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Table 2-2

Data Summary for Chemicals Detected in Tar Dump Soil (0 to 2 feet)
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean
Frequency | Detected Concentrations v Detection Limits v Concentration ¢ Chemical
of (Organics - pg/kg) (Organics - pg/kg) (Organics - pg/kg) | Selected
> Chemical Detection a (Inorganics - mg/kg) (Inorganics - mg/kg) | (Inorganics - mg/kg) | as COPC
rganics
IAcetone 4/ 10] 5.90E+02 - 9.00E+04 [1.20E+01 - 1.20E+04 1.92E+04 Yes
Aldrin 1/ 10| 2.80E+00 - 2.80E+00 |3.00E+00 - 9.10E+01 1.76E+01 Yes
falpha - BHC 9/ 10| 2.10E+01 - 3.60E+03 [2.20E+00 -- 6.40E+02 3.06E+02 Yes
beta-BHC 10/ 10| 7.00E+00 - 1.30E+03 |6.S0E+00 - 6.S0E+00 2.13E+402 Yes
[delta-BHC 71 9| 270E+00 - 5.10E+02 |2.20E+00 - 1.50E+02 1.02E+02 Yes
[gamma-BHC 10/ 10| 3.80E+00 - 1.10E+03 |2.20E+00 - 2.00E+01 9.96E+01 Yes
Carbazole 6/ 10| 7.70E+01 - 4.40E+02 [3.80E+02 - 4.60E+03 4.34E+02 Yes
falpha-Chlordane 17/ 9| 3.60E+01 - 3.60E+01 [4.00E+00 - 3.70E+02 3.98E+01 Yes
gamma-Chiordane 17 40| S.0OE+01 - S.00E+01 [2.00E+00 - ©.10E+01-.}... 3.34E+01 Yes
DDD 2/ 10| 2.70E+00 - 3.00E+01 [4.30E+00 - 1.10E+02 1.45E+01 Yes
DDT 17 10| 7.80E+00 - 7.80E+00 |3.80E+00 - 1.80E+02 3.35E+01 Yes
Dibenzofuran 17/ 10| 1.00E+02 - 1.00E+02 |3.80E+02 - 4.60E+03 4.21E+02 Yes
Dieldrin 10/ 10| 8.00E+00 - 3.90E+03 [8.10E+00 - 2.80E+02 5.10E+02 Yes
Endosutfan ! 57 9| 1.60E+01 - 1.00E+02 [4.00E+00 - 1.20E+02 3.04E+01 Yes
Endosulfan Il 5/ 10| 3.40E+00 - 1.20E+02 [4.30E+00 - 1.10E+02 4.08E+01 Yes
Endrin 1/ 10| 7.00E+01 - 7.00E+01 |3.80E+00 - 1.80E+02 2.54E+01 Yes
Endrin aldehyde 27 10| 3.90E+01 - 8.70E+01 [4.30E+00 - 1.80E+02 3.78E+01 Yes
Heptachior 4/ 10| 4.30E+01 - 3.00E+02 [2.00E+00 - 3.60E+02 1.03E+02 Yes
Heptachlor epoxide 77 10| 6.90E+00 - 1.60E+02 {2.00E+00 - 1.00E+02 2.82E+401 Yes
Hexachlorobenzene 5/ 10| 7.20E+01 - 5.80E+02 [3.80E+02 - 3.50E+03 5.91E+02 Yes
Methoxychlor 3/ 10| 2.00E+01 - 9.90E+01 |2.00E+01 - S.10E+02 9.07E+01 Yes
2-Methyinaphthalene 37 10| 9.20E+01 - 1.80E+02 [3.80E+02 - 4.60E+03 5.76E+02 Yes
Naphthalene 77 10| 7.00E+01 - 4.60E+02 |{3.80E+02 - 4.60E+03 4.18E+02 Yes
PAHs
Acenaphthylene 10/ 10| 6.50E+01 - 4.50E+03 [3.90E+02 - 5.40E+02 6.06E+02 Yes
Anthracene 10/ 10| 3.90E+01 - 3.50E+03 [3.90E+02 - 5.60E+02 5.48E+02 Yes
Benzo(a)anthracene 10/ 10| 2.30E+02 - 3.80E+04 - 4.62E+03 Yes
Benzo(a)pyrene 10/ 10| 4.20E+02 - 5.00E+04 |3.80E+02 - 8.70E+02 5.39E+03 Yes
Benzo(b and/or k)flucranthene 10/ 10| 3.00E+02 - 9.80E+04 - 1.10E+04 Yes
Benzo(g,h,)perylene 10/ 10| 4.50E+02 - 2,20E+04 [3.80E+02 - 8.70E+02 2.80E+03 Yes
Chrysene 10/ 10| 1.60E+02 - 4.00E+04 - 4.95E+03 Yes
Dibenzo(a,h)anthracene 10/ 10| 1.10E+02 - 1.20E+04 [3.80E+02 - 4.60E+03 1.51E+03 Yes
Fluoranthene 10/ 10| 2.50E+02 - 4.60E+04 - 5.94E+03 Yes
Indeno(1,2,3-cd)pyrene 10/ 10| 3.00E+02 - 2.70E+04 |3.80E+02 - 3.80E+02 3.71E+03 Yes
Phenanthrene 10/ 10| 3.90E+01 - 7.40E+03 - 1.10E+03 Yes
Pyrene 10/ 10| 3.80E+02 - 4.20E+04 [3.80E+02 - 3.80E+02 4.97E+03 Yes
Tetrachloroethene 47 10| 2.00E+00 - 4.00E+00 |1.20E+01 - 1.60E+03 1.16E+01 Yes
1,1,1-Trichloroethane 3/ 10| 2.00E400 - 8.00E+00 [1.20E+01 - 1.60E+03 8.57E+01 Yes
Trichioroethylene 27/ 10| 2.00E+00 - 3.00E+00 [1.20E+01 - 1.60E+03 1.21E+02 Yes
iXylenes (total) 1/ 10| 1.00E+00 - 1.00E+00 |1.20E+01 - 1.60E+03 4.33E+00 Yes
Inorganics
Aluminum 10/ 10| 1.60E+03 - 1.40E+04 - 1.03E+04 Yes
Arsenic 10/ 10| 2.70E+00 - 1.40E+01 - 7.02E+00 Yes
Barium 10/ 10| 6.20E+01 - 1.50E+02 [1.40E+02 - 1.40E+02 1.02E+02 Yes
Beryllium 2/ 10| 1.30E+00 - 1.40E+00 |1.00E+00 - 2.00E+00 1.12E+00 Yes
[Cadmium 3/ 10| 2.10E-01 - 3.70E-01 2.00E-01 - 1.00E+00 2.44E-01 Yes
Calcium 10/ 10| 5.30E+02 - 2.90E+03 - 1.35E+03 Nod
[Chromium (total) 10/ 10| 1.20E+01 - 3.60E+02 - 7.95E+01 Yes
Cobalt 8/ 10| 1.10E+01 - 2.40E+01 [6.00E+00 - 2.00E+01 1.48E+01 Yes
Copper 3/ 10| 6.20E+00 - 5.90E+01 [5.00E+00 - 5.00E+01 2.72E+01 Yes
firon 10/ 10] 1.70E+03 - 2.10E+04 - 1.73E+04 Yes
{Lead 10/ 10| 9.10E+00 - 1.30E+02 - 4.42E+01 Yes
{Magnesium 10/ 10| 4.50E+02 - 1.10E+03 - 7.20E+02 Nod
Manganese 10/ 10] 3.30E+02 - 1.20E+03 - 7.46E+02 Yes
Mercury 77 10| 1.40E-01 - 7.90E-01 5.00E-02 - 2.00E-O1 3.33E-01 Yes
Nickel 107/ 10| 1.00E+01 - 4.10E+01 |8.00E+00 - 9.00E+00 2.11E+01 Yes
Potassium 3/ 10| 7.00E+00 - 7.50E+02 [3.10E+02 - 1.10E+03 3.43E+02 Nod
ISelenium 4/ 10| 9.30E-01 - 1.60E+00 [ 6.60E-01 - 2.00E+00 7.97E-01 Yes
Silver 27/ 10| 2.80E+00 - 2.70E+01 | 7.70E-01 - 3.00E+00 6.04E+00 Yes
Vanadium 10/ 10| 1.40E+01 - 2.60E+01 - 2.05E+01 Yes
Zinc 10/ 10| 4.10E+01 - 2.20E+02 |[3.00E+01 - 5.00E+01 1.02E+02 Yes
Cyanide [ 1/ 10[ 7.80E-01 - 7.80E-01 [ 5.40E-01 - 7.40E-01 | 4.80E-01 ] Yes

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates at

a location were averaged and considered as one sample.

b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.

¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.
d = Essential nutrient and low toxicity (EPA Region 4, 1995b).
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Table 2-3

Data Summary for Chemicals Detected in Hamill Road Dump #3 Soil (0 to 0.5 foot)
Tennessee Products Site, Chattanooga, TN

n:\tennprodisumtab\soil_6.wk3

Range of Range of Mean
Frequency |Detected Concentrationss| Detection Limits s Concentration ¢ Chemical
of (Organics - ug/kg) (Organics - pug/kg) | (Organics - pg/kg) Selected
Chemical Detection « (Inorganics - mg/kg) Inorganics - mg/kg) |(Inorganics - mg/kg) | as COPC
Organics
lAldrin 1/ 6] 1.30E+00 - 1.30E+00 [2.30E+00 -2.20E+01 1.30E+00 Yes
beta-BHC 1/ 6] 3.80E+02 - 3.80E+02 |5.00E+00 -2.70E+02 3.80E+02 Yes
delta-BHC 5/ 6] 3.20E+00 - 9.30E+01 [1.10E+01 -1.10E+01 4.65E+01 Yes
gamma-BHC 3/ 4| 440E+00 - 1.10E+02 4.00E+01 -4.00E+01 3.97E+01 Yes
Carbazole 3/ 6 530E+01 - 1.30E+02 4.30E+02 -2.40E+04 8.33E+01 Yes
“yDDT -4/ 6] 440E+07 - 440E+01 450E+00 -5.00E+01 4.40E+01 Yes_ .
IDibenzofuran 1/ 6| 5.60E+01 - 5.60E+01 4.20E+02 -2.40E+04 5.60E+01 Yes
IDieldrin 6/ 6] 1.20E+01 - 3.40E+02 - 1.31E+02 Yes
Endosulfan | 5/ 5] 820E+00 - 2.00E+02 - 6.22E+01 Yes
LEndosquan il 3/ 5] 5.00E+00 - 5.40E+01 2.00E+01 -4.30E+01 3.47E+01 Yes
Endosulfan sulfate 1/ 6] 3.10E+01 - 3.10E+01 |4.40E+00 -4.30E+01 3.10E+01 Yes
Endrin 1/ 6] 3.20E+01 - 3.20E+01 |4.40E+00 -4.30E+01 3.20E+01 Yes
Heptachlor 2/ 6| 8.50E+00 - 9.20E+01 4.00E+00 -2.20E+01 5.03E+01 Yes
Hexachlorobenzene 2/ 6] 540E+01 - 3.00E+02 14.30E+02 -2.40E+04 1.77E+02 Yes
2-Methylnaphthalene 1/ 6] 8.20E+01 - 8.20E+01 |4.20E+02 -2.40E+04 8.20E+01 Yes
Naphthalene 4/ 6] 6.00E+01 - 1.80E+02 4.40E+02 -2.40E+04 1.21E+02 Yes
PAHSs
Acenaphthylene 5/ 6] 8.00E+01 - 3.40E+02 2.40E+04 -2.40E+04 1.84E+02 Yes
Anthracene 6/ 6| 8.90E+01 - 2.50E+03 - 6.43E+02 Yes
Benzo(a)anthracene 6/ 6| 6.40E+02 - 2.00E+04 - 4.59E+03 Yes
Benzo(a)pyrene 6/ 6] 7.50E+02 - 1.90E+04 - 4.14E+03 Yes
Benzo(b and/or k)fluoranthene 6/ 6| 1.80E+03 - 4.50E+04 - 1.02E+04 Yes
Benzo(g,h,i)perylene 4/ 6] 3.70E+02 - 1.10E+03 |1.10E+03 -2.40E+04 6.35E+02 Yes
Chrysene 6/ 6] 8.00E+02 - 2.30E+04 - 5.23E+03 Yes
Dibenzo(a,h)anthracene 6/ 6] 240E+02 - 5.00E+03 - 1.16E+03 Yes
Fluoranthene 6/ 6] 9.20E+02 - 3.90E+04 - 8.75E+03 Yes
Indeno(1,2,3-cd)pyrene 6/ 6] 6.00E+02 - 1.30E+04 - 2.90E+03 Yes
Phenanthrene 6/ 6] 260E+02 - 5.70E+03 - 1.40E+03 Yes
Pyrene 6/ 6] 860E+02 - 3.70E+04 - 7.51E+03 Yes
Styrene 1/ 6] 2.00E+00 - 2.00E+00 [1.20E+01 - 1.40E+01 2.00E+00 Yes
1,1,1-Trichloroethane 5/ 6] 9.00E+00 - 3.50E+01 [1.40E+01 - 1.40E+01 1.70E+01 Yes
Inorganics
IAluminum 6/ 6] 920E+03 - 1.30E+04 - 1.15E+04 Yes
IArsenic 6/ 6] 7.90E+00 - 1.10E+01 - 9.80E+00 Yes
Barium 6/ 6| 8.60E+01 - 1.30E+02 - 1.08E+02 Yes
Calcium 6/ 6] 1.30E+03 - 2.30E+03 - 1.67E+03 Nod
Chromium (total) 6/ 6] 400E+01 - 8.60E+01 - 5.93E+01 Yes
Cobalt 6/ 6] 1.30E+01 - 1.80E+01 - 1.53E+01 Yes
Copper 1/ 6| 540E+01 - 5.40E+01 2.00E+01 -5.00E+01 5.40E+01 Yes
Iron 6/ 6] 1.60E+04 - 2.10E+04 - 1.93E+04 Yes
Lead 6/ 6| 4.10E+01 - 7.40E+01 - 5.98E+01 Yes
Magnesium 6/ 6] 7.30E+02 - 9.10E+02 - 8.20E+02 Nod
Manganese 6/ 6] 7.00E+02 - 1.30E+03 - 1.01E+03 Yes
Mercury 4/ 6| 210E-01 - 3.30E-01 |2.00E-01 - 2.00E-01 2.93E-01 Yes
Nickel 6/ 6] 160E+01 - 2.70E+01 - 2.07E+01 Yes
Potassium 1/ 6] 6.40E+02 - 6.40E+02 |5.90E+02 -7.70E+02 6.40E+02 Nod
Selenium 1/ 6] 2.10E+00 - 2.10E+00 |7.90E-01 -2.00E+00 2.10E+00 Yes
Vanadium 6/ 6] 1.90E+01 - 2.50E+01 - 2.30E+01 Yes
Zinc 6/ 6] 7.80E+01 - 1.40E+02 - 1.12E+02 Yes
Cyanide ] 1/ 6] 1.50E+00 - 1.50E+00 [6.00E-01 -690E-01 [  1.50E+00 I Yes
a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates at a
location were averaged and considered as one sample.
b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.
¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.
d = Essential nutrient and low toxicity (EPA Region 4, 1995b).
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Table 24

Data Summary for Chemicals Detected in Hamill Road Dump #3 Soil (0 to 2 feet)
Tennessee Products Site, Chattanooga, TN

This document was prepared by Roy F. Weston, inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA

Range of Range of Mean
Frequency | Detected Concentrations » Detection Limits v Concentration ¢ Chemical
of (Organics - ug/kg) (Organics - ug/kg) (Organics - pg/kg) | Selected
= Chemical Detection » (Inorganics - mg/kg) (Inorganics - mg/kg) | (Inorganics - mg/kg) | as COPC
rganics
IAldrin 1/ 6 [ 1.30E+00 - 1.30E+00 [2.10E+00 - 2.20E+01 1.15E+00 Yes
beta-BHC 2/ 6 | 1.40E+00 - 3.80E+02 [2.10E+00 - 2.70E+02 1.08E+02 Yes
defta-BHC 5/ 6 | 3.20E+00 - 9.30E+01 [210E+00 - 2.00E+01 1.99E+01 Yes
amma-BHC 4/ 6 | 440E+00 - 1.10E+02 [2.10E+00 - 4.00E+01 1.55E+01 Yes
ICarbazole 4/ 6 | 530E+01 - 550E+02 [3.90E+02 - 2.40E+04 1.18E+03 Yes
alpha-Chlordane 1/ 6 | 1.90E400 - 1.90E+00 [2.10E+00 - 2.50E+02 2.67E+00 Yes
DDT 1/ 6 | 1.20E+01 - 4.40E+01 |4.00E+00 - 5.00E+01 2.58E+01 Yes
Dibenzofuran 27 6 | 5.60E+01 - 1.80E+02 [3.90E+02 - 2.40E+04 2.18E+03 Yes
Dieldrin 6/ 6 | 1.20E+01 - 3.40E+02 |4.00E+00 - 4.50E+00 5.15E+01 Yes
l@osulfanl 6/ 6 | 8.20E+00 - 2.00E+02 |2.10E+00 - 2.00E+01 2.29E+01 Yes
Endosulfan Ii 4/ 6 | 5.00E+00 - 540E+01 |{4.00E+00 - 4.30E+01 1.49E+01 Yes
IEidwulfan sulfate 17 6 | 310E+01 - 3.10E+01 | 4.00E+00 - 4.30E+01 2.10E+01 Yes
Endrin 2/ 6 | 230E+00 - 3.20E+01 [4.00E+00 - 4.30E+01 1.00E+01 Yes
Heptachlor 27 6 [ 850E+00 - 9.20E+01 [2.10E+00 - 2.20E+01 2.50E+01 Yes
Hexachlorobenzene 27/ 6 | 540E+01 - 3.00E+02 [3.90E+02 - 2.40E+04 1.93E+02 Yes
2-Methyinaphthalene 1/ 6 | 820E+01 - 8.20E+01 [3.90E+02 - 2.40E+04 1.64E+02 Yes
Naphthalene 5/ 6 | 520E+01 - 3.40E+02 |3.90E+02 - 2.40E+04 9.65E+02 Yes
PAHs
Acenaphthylene 6/ 6 | 8.00E+01 - 1.60E+03 [3.90E+02 - 2.40E+04 9.46E+02 Yes
Anthracene 6/ 6 | 460E+01 - 2.50E+03 [4.00E+02 - 4.50E+02 3.88E+02 Yes
Benzo(a)anthracene 6/ 6 | 560E+01 - 2.00E+04 [4.00E+02 - 4.20E+02 2.16E+03 Yes
Benzo(a)pyrene 6/ 6 | 8.80E+01 - 1.90E+04 |4.00E+02 - 4.20E+02 2.06E+03 Yes
Benzo(b and/or k)fluoranthene 6/ 6 1.80E+02 - 4.50E+04 |4.00E+02 - 4.20E+02 4.96E+03 Yes
Benzo(g,h,i)perylene 5/ 6 6.40E+01 - 4.00E+03 |3.90E+02 - 2.40E+04 1.43E+03 Yes
Chrysene 6/ 6 9.40E+01 - 2.30E+04 [4.00E+02 - 4.20E+02 2.48E+03 Yes
Dibenzo(a,h)anthracene 6/ 6 | 5.00E+01 - 5.00E+03 [4.00E+02 - 4.50E+02 6.45E+02 Yes
Fluoranthene 6/ 6 | 9.70E+01 - 3.90E+04 [4.00E+02 - 4.20E+02 3.90E+03 Yes
Indeno(1,2,3-cd)pyrene 6/ 6 | 830E+01 - 1.30E+04 [4.00E+02 - 4.20E+02 1.48E+03 Yes
Phenanthrene 6/ 6 | 460E+01 - 5.70E+03 |4.00E+02 - 4.50E+02 7.38E+02 Yes
Pyrene 6/ 6 | 1.40E+02 - 3.70E+04 |4.00E+02 - 4.20E+02 3.22E+03 Yes
IStyrene 1/ 6 | 200E+00 - 7.00E+00 |1.20E+01 - 1.40E+01 5.17E+00 Yes
1,1,1-Trichloroethane 5/ 6 | 400E+00 - 3.50E+01 [1.30E+01 - 1.40E+01 1.27E+01 Yes
Xylenes (total) 27 6 | 200E+00 - 3.00E+00 [1.20E+01 - 1.40E+01 S5.17E+00 Yes
V/norganics
IAluminum 6/ 6 | 430E+03 - 1.60E+04 - 1.14E+04 Yes
IArsenic 6/ 6 | 220E+00 - 1.20E+01 - 7.34E+00 Yes
Barium 6/ 6 | 400E+01 - 1.30E+02 - 1.01E+02 Yes
Beryllium 1/ 6 | 1.50E+00 - 1.50E+00 |1.00E+00 - 2.00E+00 1.00E+00 Yes
Calcium 6/ 6 | 450E+02 - 2.30E+03 - 1.32E+03 Nod
Chromium (total) 6/ 6 | 9.20E+00 - B8.60E+01 - 3.48E+01 Yes
ICobalt 6/ 6 | 1.30E+01 - 1.80E+O1 [5.00E+00 - 2.00E+01 1.19E+01 Yes
Copper 1/ 6 | 5.40E+01 - S5.40E+01 [6.00E+00 - 5.00E+01 2.97E+01 Yes
ron 6/ 6 | 7.80E+03 - 2.10E+04 - 1.76E+04 Yes
llLead 6/ 6 | 1.00E+01 - 7.40E+01 - 3.51E+01 Yes
iMagnesium 6/ 6 | 3.00E+02 - 1.10E+03 - 7.48E+02 Nod
{Manganese 6/ 6 | 1.90E+02 - 2.00E+03 - 1.02E+03 Yes
ercury 5/ 6 1.30E-01 - 4.20E-01 |6.00E-02 - 2.00E-O1 1.44E-01 Yes
Nickel 6/ 6 | 1.10E+01 - 2.70E+01 |5.00E+00 - 9.00E+00 1.55E+01 Yes
Potassium 17 6 | 640E+02 - 6.40E+02 [2.40E+02 - 8.30E+02 3.48E+02 Nog
[Selenium 2/ 6 | 1.40E+00 - 2.30E+00 [ 6.40E-01 - 2.00E+00 1.46E+00 Yes
[Vanadium 6/ 6 | 1.40E+01 - 2.60E+01 [9.00E+00 - 9.00E+00 2.09E+01 Yes
Zinc 6/ 6 | 3.40E+01 - 1.40E+02 |3.00E+01 - 4.00E+01 7.04E+01 Yes
Cyanide [ 1/ 6 | 6.60E-01 - 1.50E+00 [ 5.50E-01 - 6.90E-O1 | 8.27E-01 [ Yes

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates
at a location were averaged and considered as one sample.

b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.

¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.

d = Essential nutrient and low toxicity (EPA Region 4, 1995b).
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Ecological Risk Assessment
Tennessee Products Site
Section: Section 2
Revision: 0

Date: April 1996

2.1.4 Surface Water Sampling Results

Surface water samples were collected in December 1994 at 8 locations. Seven of the samples
were collected in Chattanooga Creek (including a background location), and 1 was collected in
an unnamed tributary in the vicinity of the Tar Deposit Site. Surface water sampling locations
are shown in Figure 2-1 and 2-2. The data summary for surface water is presented in Table

2-5.

2.1.5 Sediment Sampling Results

Sediment samples were collected at 9 locations. Seven of the samples were collected in
Chattanooga Creek (including a background location), and 2 were collected in an unnamed
tributary in the vicinity of the Tar Deposit Site.  The sediment sampling locations correspond
to the surface water sampling locations, with an additional sediment sample taken in the
unnamed tributary by the Tar Deposit Site. Sediment sampling locations are shown in Figure
2-1 and 2-2. The data summary for sediment is presented in Table 2-6.

2.1.6 Clam Tissue Sampling Results

Asiatic clams (Corbicula fluminea) were collected in May of 1995 from 4 locations in
Chattanooga Creek, including a background location. The tissue samples represent composites
of approximately 100 to 180 clams per sampling location. Clam tissue sampling locations are

shown in Figure 2-1 and 2-2. The data summary for clam tissue is presented in Table 2-7.

NOR/K:\WP\04400\048\RAMJUO01.WP 2-10
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Table 2-5

Data Summary for Chemicals Detected in Chattanooga Creek Surface Water
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean Background EPA Region IV
Frequency | Detected Concentrations v | Detection Limits b Concentration ¢ Data d Screening Levels Chemical
of (Organics - pg/L) (Organics - pg/L) (Organics - ug/L) (Organics - pg/L) (Organics - pg/L) Selected
L Chemical Detection a (Inorganics - mg/L) (Inorganics - mg/L) | (Inorganics - mg/L) | (Inorganics - mg/L) | (Inorganics - mg/L) as COPC
Organics
Bis(2-ethylhexyl)phthalate | 1/ 7 [ 1.30E+01 - 1.30E+01 [1.00E+01 -1.00E+01 | 1.30E+01 1.00E+01 U] < 3.00E-01 I Yes
Inorganics
luminum 7/ 7 1.70E-01 - 4.90E-01 - 2.70E-01 1.60E-01 Yes
Barium 71 7 | 240E-02 - 4.20E-02 - 2.76E-02 2.50E-02 Yes
Calcium 7/ 7 | 220E+01 - 3.50E+01 - 2.50E+01 2.10E+01 Noe
Copper 1/ 7 | 410E-03 - 4.10E-03 |2.00E-03 - 2.00E-03 4.10E-03 2.00E-03 U 9.60E-03 Yest
Iron 7/ 7 | 3.10E-01 - 1.60E+00 - 5.40E-01 2.90E-01 Yes
Magnesium 7/ 7 | 3.10E+00 - 4.20E+00 - 3.89E+00 4.00E-03 Noe
[Manganese 7/ 7 | 7.10E-02 - 4.50E-01 - 1.26E-01 7.00E-02 Yes
Potassium 6/ 7 | 520E-01 - 7.50E-01 |8.00E-01 - 8.00E-01 6.70E-01 5.40E-01 Noe
Sodium 7/ 7 | 270E+00 - 6.80E+00 - 3.33E+00 2.40E+00 Noe
Strontium 7/ 7 | 7.70E-02 - 8.60E-02 - 8.00E-02 7.60E-02 Yes
Titanium 6/ 7 | 2.00E-03 - 9.90E-03 |2.00E-03 - 2.00E-03 4.03E-03 2.00E-03 U Yes
|Zinc 7/ 7 | 2.30E-03 - 1.80E-02 - 5.10E-03 2.60E-03 8.60E-02 Yest

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates at a location were averaged and considered

as one sample.

b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.
¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.
d = Based on sampling location WC-8.
e = Essential nutrient and low toxicity (EPA Region 4, 1995b).

f = Although the maximum detected concentration is below the screening level, this was kept as a contaminant of concern (COC) since this was selected as a COC for sediment.

U = nondetect

SW.WK4
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Table 26
Data Summary for Chemicals Detected in Chattanooga Creek Sediment
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean Background EPARegion IV
Frequency Detected Concentrations v Detection Limits b Concentration ¢ Data 4 Screening Levels Chemical
of (Organics - ug/kg) (Organics - pg/kg) (Organics - pg/kg) (Organics - pg/kg) (Organics - pgkg) Selected
Chemical Detection o (Inorganics - mg/kg) (Inorganics - ma/kg) (Inorganics - mg/kg) | (Inorganics - mg/kq) | (Inorganics - mg/kg) | as COPC
Organics e e e e
IAcetone 2/ 8 1.60E+03 - 1.80E+03 | 1.30E+01 - 1.40E+05 1.70E+03 6.30E+02 U Yes
lalpha - BHC 6/ 8 150E+02 - 430E+03 |8.00E+01 - 1.00E+02 1.35E+03 4.70E+01 ) Yes
beta-BHC 6/ 7 | 380E+01 - 9.70E+02 |1.00E+02 - 1.00E+02 3.41E+02 4.70E+01 U Yes
delta-BHC 4/ 8 1.70E+01 - 200E+02 |1.00E+02 - 4.00E+03 1.12E+402 4.70E+01 U Yes
gamma-BHC 4/ 8 | 200E+01 - 7.20E+02 |1.00E+02 - 2.20E+03 2.37E+02 4.70E+01 U 3.30E+00 Yes
Carbazole 4/ 8 | 580E+01 - 210E+05 [9.00E+02 - 1.10E+04 5.32E+04 6.60E+03 U Yes
Chlorobenzene 1/ 8 | 3.30E403 - 3.30E+03 [1.30E+01 - 1.90E+02 3.30E+03 6.30E+01 U Yes
o-Chlorotoluene 1/ 6 1.00E+04 - 1.00E+04 | 4.90E+01 - 1.90E+02 1.00E+04 6.30E+01 U Yes
p-Chlorotoluene 1/ 6 | 510E+03 - 510E+03 | 4.90E+01 - 1.90E+02 5.10E+03 6.30E+01 U Yes
Dibenzofuran 4/ 8 | BBOE+02 - 2.80E+05 |4.30E+02 - 1.10E+04 7.11E+04 6.60E+03 U Yes
1,2-Dichlorobenzene 1/ 6 1.70E+03 - 1.70E+03 | 4.90E+01 - 1.90E+02 1.70E+03 6.30E+01 u Yes
1,4-Dichlorobenzene 1/ 6 | 250E+03 - 2.50E+03 [4.90E+01 - 1.90E+02 2.50E+03 6.30E+01 U Yes
Dieldrin 1/ 7 | 760E+01 - 7.60E+01 |1.00E+02 - 4.0CE+03 7.60E+01 4.70E+01 U 3.30E+00 Yes
Endosulfan | 1/ 8 | 390E+01 - 3.90E+01 [1.20E+01 - 4.00E+03 3.90E+01 4.70E+01 u Yes
Endosulfan Il 1/ 8 | 3.00E+01 - 3.00E+01 [230E+01 - 4.00E+03 3.00E+01 4.70E+01 U Yes
|[Ethylbenzene 1/ 8 | 210E+03 - 2.10E+03 [1.30E+01 - 1.90E+02 2.10E+03 6.30E+01 U Yes
|Heptachlor epoxide 1/ 8 | 220E+01 - 2.20E+01 | 1.20E+01 - 2.20E+03 2.20E+01 4.70E+01 U Yes
p—iexachlorobenzene 1/ 8 | 460E+01 - 4.60E+01 [9.00E+02 - 1.30E+05 4.60E+01 6.60E+03 u Yes
Methoxychlor 1/ 8 | 550E+01 - 5.50E+01 [ 1.20E+02 - 8.70E+03 5.50E+01 7.40E+01 U Yes
2-Methyinaphthalene 4/ 8 | 670E+02 - 4.80E+05 |4.30E+02 - 1.10E+04 1.21E+05 6.60E+03 U 3.30E+02 Yes
Q—and/or 4-)Methylphenol 1/ 8 1.70EH02 - 1.70E+02 | 9.00E+02 - 1.30E+05 1.70E+02 6.60E+03 U Yes
Naphthalene 6/ 8 | 950E+01 - 1.40E+06 |9.00E+02 - 1.10E+04 2.37E+05 6.60E+03 u 3.30E+02 Yes
PAHs
Acenaphthene 3/ 8 2.00E+03 - 3.20E+05 | 4.30E+02 - 1.10E+04 1.08E+05 6.60E+03 U 3.30E+02 Yes
Acenaphthylene 6/ 8 1.20E+02 - 5.10E+04 |840E+03 - 1.10E+04 9.38E+03 6.60E+03 u 3.30E+02 Yes
Anthracene 6/ 8 3.50E+02 - 1.80E+05 |9.00E+02 - 1.10E+04 3.30E+04 7.70E+02 J 3.30E+02 Yes
Benzo(a)anthracene 3/ 8 8.90E+02 - 7.90E+03 | 4.80E+03 - 1.30E+05 4.03E+03 4.10E+03 J 3.30E+02 Yes
Benzo(b and/or k) fluoranthene 8/ 8 1.20E+03 - 3.80E+05 - 5.62E+04 5.60E+03 J Yes
Benzo(g,h,i)perylene 8/ 8 | 720E+02 - 2.30E+05 - 3.41E+04 3.50E+03 J Yes
Benzo(a)pyrene 7/ 8 1.20E+03 - 2.50E+05 |1.10E+04 - 1.10E+04 4.18E+04 3.50E+03 J 3.30E+02 Yes
Chrysene 4/ 8 1.00E+03 - 6.30E+03 | 4.80E+03 - 1.30E+05 3.05E+03 4.30E+03 J 3.30E+02 Yes
Dibenzo(a,h,)anthracene 7/ 8 | 310E+02 - 6.30E+04 |1.10E+04 - 1.10E+04 1.06E+04 8.80E+02 J 3.30E+02 Yes
Fluoranthene 8/ 8 1.00E4+03 - 6.70E+05 - 9.19E+04 9.80E+03 3.30E+02 Yes
Fluorene 4/ 8 1.20E+03 - 4.10E+05 [4.30E+02 - 1.10E+04 1.05E+05 6.60E+03 U 3.30E+02 Yes
Indeno(1,2,3-cd)pyrene 8/ 8 8.40E+02 - 2.50E+05 - 3.69E+04 3.60E+03 J Yes
Phenanthrene 7/ 8 1.90E+02 - 1.50E+06 | 1.10E+04 - 1.10E+04 2.20E+05 4.50E+03 J 3.30E+02 Yes
Pyrene 8/ 8 9.20E+02 - 5.10E+05 - 7.05E+04 7.50E+03 3.30E+02 Yes
[Toluene 1/ 8 710E+03 - 7.10E+03 |1.30E+01 - 1.90E+02 7.10E+03 6.30E+01 9] Yes
ylene (total) 1/ 8 1.44E+04 - 1.44E+04 [130E+01 - 1.90E+02 1.44E+04 6.30E+01 U] Yes
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Table 2-8 (continued)

Data Summary for Chemicals Detected in Chattanooga Creek Sediment
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean Background EPA Region IV
Frequency Detected Concentrations v Detection Limits v Concentration ¢ Data q Screening Leveis Chemical
of (Organics - ug/kg) (Organics - pg/kg) (Organics - pug/kg) | (Organics - ug/kg) | (Organics - pg/kg) Selected
Chemical Detection a (Inorganics - mg/kg) (Inorganics - ma/kg) | (Inorganics - mg/kg) | (Inorganics - ma/kg) | (Inorganics - ma/kg) | as COPC
Inorganics
IAluminum 8/ 8 2.90E+03 - 1.10E+04 - 6.60E+03 3.60E+03 Yes
|Arsenic 7/ 8 230E+00 - 5.80E+00 |5.00E+00 - 5.00E+00 4.17E+00 2.90E+00 7.24E+00 Yes e
Barium 8/ 8 3.10E+01 - 9.90E+01 - 6.06E+01 2.50E+01 Yes
Beryllium 2/ 8 5.80E-01 - 7.20E-01 5.00E-01 - 1.00E+00 6.50E-01 5.00E-01 U Yes
Cadmium 1/ 8 4.80E-01 - 4.80E-01 2.30E-01 - 1.00E+00 4.80E-01 5.00E-01 U 1.00E+00 No f
Calcium 8/ 8 1.10E+03 - 7.20E+03 - 2.89E+03 9.80E+02 No g
Chromium 8/ 8 2.30E+01 - 4.80E+01 - 3.46E+01 6.70E+00 5.23E+01 No f
Cobalt 7/ 8 490E+00 - 1.50E+01 | 2.00E+01 - 2.00E+01 9.69E+00 4.70E+00 Yes
Copper 6/ 8 1.20E+01 - 8.00E+01 | 2.00E+01 - 2.00E+01 3.87E+01 7.60E+00 1.87E+01 Yes
Iron 8/ 8 7.50E+03 - 2.00E+04 - 1.26E+04 6.40E+03 Yes
(Lead 8/ 8 1.80E+01 - 5.90E+01 - 3.43E+01 2.70E+01 3.02E+01 Yes
[Magnesium 8/ 8 | 3.80E+02 - 1.90E+03 - 8.10E+02 4.40E+02 No 8
Manganese 8/ 8 1.80E+02 - 1.30E+03 - 5.23E+02 1.90E+02 Yes
[Mercury 3/ 8 1.20E-01 - 3.50E-01 | 2.00E-01 - 2.60E-01 2.00E-01 2.50E-01 U 1.30E-01 Yes
{Molybdenum 1/ 6 | 1.80E+H00 - 1.80E+00 |1.00E+00 - 1.50E+00 1.80E+00 1.00E+00 u Yes
INickel 8/ 8 8.10E+00 - 3.40E+0t1 - 1.66E+01 8.80E+00 1.59E+01 Yes
Potassium 6/ 8 250E+H02 - 7.60E+02 |4.40E+02 - 5.50E+02 4.15E+02 3.60E+02 No g
Strontium 6/ 6 6.20E+00 - 1.90E+01 - 1.19E+01 4.40E+00 Yes
Titanium 6/ 6 470E+01 - 6.80E+01 - 5.38E+01 2.70E+01 Yes
Vanadium 8/ 8 7.50E+00 - 2.30E+01 - 1.39E+01 6.60E+00 Yes
Yttrium 6/ 6 3.40E+00 - 1.10E+01 - 5.87E+00 2.40E+00 . Yes
Zinc 8/ 8 4.30E+01 - 1.90E+02 - 8.74E+01 4.60E+01 1.24E+02 Yes

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates at a location were averaged and considered as one sample.

b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.
¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.

d = Based on sampling location DC-8U.

e = Although the max detect concentration is below the screening level, this was kept as a contaminant of concern (COC) since this was selected as a COC for clams.

f = Max detect < Screening Level

g = Essential nutrient and low toxicity (EPA Region 4, 1995b).

U = Nondetect
J = Estimated Value

SED.WK4
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Table 2-7

Data Summary for Chemicals Detected in Clam Tissue
Tennessee Products Site, Chattanooga, TN

Range of Range of Mean Background
Frequency | Detected Concentrations v Detection Limits v Concentration ¢ Data« Chemical
of (Organics - ug/kg) (Organics - pgfkg) (Organics - ugkg) '| (Organics - ugrkg) Selected
Chemical Detection a (Inarganics - mg/kg) (Inorganics - mg/kg) | (Inorganics - mg/kg) | (Inorgariics - mg/k as COPC
Organics
PAHs
Benzo(a)anthracene 1/ 3 1.80E-01 - 1.80E-01 [1.70E+00 - 1.70E+00 1.80E-01 1.70E+00 U Yes
Chrysene 1/ 3 1.80E-01 - 1.80E-01 [1.70E+00 - 1.70E+00 1.80E-01 1.70E+00 U Yes
Fluoranthene 2/ 3 2.40E-01 - 3.00E-01 [1.70E+00 - 1.70E+00 2.70E-01 1.70E+00 u Yes
Inorganics
Aluminum 3/ 3 1.70E+02 - 1.80E+02 - 1.77E+02 2.10E+02 Yes
\Arsenic 1/ 3 1.50E+00 - 1.50E+00 |1.00E+00 - 2.00E+00 1.50E+00 1.00E+00 U Yes
[Barium 3/ 3 2.20E+00 - 2.40E+00 - 2.30E+00 3.00E+00 Yes
Cadmium 1/ 3 1.10E-01 - 1.10E-01 | 1.00E-01 - 1.50E-01 1.10E-01 1.10E-01 No.
Calcium 3/ 3 4.60E+02 - 5.60E+02 - 5.00E+02 4.40E+02 Nor
Chromium (total) 3/ 3 6.70E-01 - 8.00E-01 - 7.50E-01 8.70E-01 Noe
Cobalt 3/ 3 2.60E-01 - 3.50E-01 - 3.07E-01 3.40E-01 Yes
Copper 3/ 3 9.40E+00 - 1.40E+01 - 1.15E+01 6.90E+00 Yes
liron 3/ 3 2.60E+02 - 3.00E+02 - 2.80E+02 3.60E+02 Yes
(Magnesium 3/ 3 1.10E+02 - 1.20E+02 - 1.17E+02 1.10E+02 Not
Manganese 3/ 3 2.20E+01 - 2.50E+01 - 2.33E+01 2.90E+01 Yes
Mercury 3/ 3 2.00E-02 - 240E-02 - 2.23E-02 2.00E-02 Yes
Nickel 3/ 3 7.10E-01 - 7.60E-01 - 7.37E-01 9.90E-01 Yes
Potassium 3/ 3 2.50E+02 - 2.70E+02 - 2.63E+02 2.10E+02 Nor
Selenium 3/ 3 7.40E-01 - 1.30E+00 - 1.01E+00 1.10E+00 “Yes
Sodium 3/ 3 3.80E+02 - 4.10E+02 - 3.97E+02 3.50E+02 Nort
Strontium 3/ 3 9.20E-01 - 1.20E+00 - 1.03E+00 9.30E-01 Yes
Titanium 3/ 3 1.00E+00 - 1.20E+00 - 1.10E+00 1.50E+00 Yes
Vanadium 3/ 3 1.80E-01 - 2.50E-01 - 2.13E-01 2.40E-01 Yes
|Zinc 3/ 3 2.60E+01 - 3.50E+01 - 3.13E+01 2.40E+01 Yes

a = Number of sampling locations at which the chemical was detected compared with the total number of sampling locations; duplicates at a location were

averaged and considered as one sample.
b = Range of detected concentrations was based on the raw data prior to averaging the duplicates at a location.
¢ = Arithmetic mean was based on averaging detected values after averaging duplicates at a location.
d = Based on sampling location CC-8.

e = Maximum detected concentration does not exceed background concentration, and this chemical was not selected as a COC in surface water or sediment.

f = Essential nutrient and low toxicity (EPA Region 4, 1995b).

U = Nondetect
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2.1.7 Selection of Chemicals of Potential Concern

The objective of this step is to screen the available analytical data for the media of concern and
identify the COPCs for the ecological risk assessment. The screening criteria that were used to

select or eliminate COPCs are as follows:

. A chemical was not considered in the COPC selection for a medium if it was not

detected in any sample from that medium.

o For surface waters and sediments, a chemical was excluded as a COPC for a
medium if the range of detected concentrations did not exceed the EPA Region
4 ecological screening levels, and it was not selected as a COPC in other media

of Chattanooga Creek (i.e., surface water, sediment, clams).

. There was a limited amount of background data for the site (one sample each for
surface water, sediment, and clams). Thus, comparison to background was only
considered for these media, and it was not used as a sole determinant in choosing
COPCs. If the maximum detected site-related concentration was less than 2 times
the concentration in background, it was excluded as a COPC, provided it was not
selected as a COPC in the other media of Chattanooga Creek. Comparison to
background was not considered for soils, since site-related background data were
not available for soils (however, this is discussed in the uncertainty analysis in

Section 6).

. Inorganic chemicals that are considered as essential nutrients (calcium, iron,

potassium, magnesium, and sodium) with low toxicity were not evaluated as
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COPCs unless they were detected at unusually high concentrations (EPA Region
4, 1995b).

Based on these criteria, COPCs were selected by medium and are presented in Tables 2-1

through 2-7.
2.2 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The city of Chattanooga falls within what Kuchler (1964) has termed the Appalachian Oak Forest
Association. The summits and upper slopes of Lookout Mountain, Missionary Ridge, and
Hawkins Ridge, which bracket the city, are dominated by upland oaks, and to a lesser degree
by various species of hickory. Relatively level low lying areas such as the Tennessee Products
Site, however, come under the influence of the Tennessee River and Chattanooga Creek.
Consequently the vegetational composition is more typical of that found within Mixed

Bottomland Hardwood Associations.

Past land use history at the site, including logging, industrial activities, and urban development
has created a mosaic of seral communities including species typical of pioneer, intermediate, and
subclimax successional stages. By giving rise to these various successional stages it is highly
likely that anthropogenic disturbances have actually increased the site’s biodiversity above what

it would have been without man’s impact.

WESTON conducted a biological survey at the site in May 1995, which included an assessment
of vegetation and vertebrates. The methods used for the vegetation surveys included walk-
through surveys along transect lines, as well as careful visualized screening of unique habitats

recognized as having the greatest potential for supporting rare, threatened, or endangered
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species. In herb-dominated communities, a 50 foot spacing between transect lines was used.
Within more homogenous forested areas, transect spacing was increased to 200 feet. The
vertebrate surveys were performed concurrently with the floristic investigations, and consisted
of systematically examining each habitat type for species that were present. Bird species were
identified by sight and song/call. Unlike plants and avifauna which are usually conspicuous and
readily observed, many vertebrate species, by virtue of their secretive nature, nocturnal habits,
small size, etc. are extremely difficult to inventory. Thus, a combined methodology was
developed to make use of both on-site observations and a literature review. The presence of an
animal was considered confirmed when an individual was observed directly or when indirect
“signs” of a species such as nests, tracks, rubbings, and scat were in evidence. An expanded
list of fauna likely to occur within the floodplain was developed by assessing habitat availability
and comparing that to the habitat preference of each taxon known to inhabit the Ridge and

Valley Physiographic Province in southeastern Tennessee. Standard reference works were used

in this effort.

Three predominant community or habitat types were identified during the survey. Together
these types encompass the full range of successional development present at the site, and include:
an early successional/ruderal community, a recently clearcut wetland community, and a riparian
forest community. The various taxa associated with each community type are summarized in

the following subsections and are portrayed in Figure 2-3.

2.2.1 Early Successional/Ruderal Community

The early successional/ruderal community type occurs within areas that have undergone recent
disturbance. It is confined exclusively to the southern end of the study site adjacent to Hamill

and Hooker roads. The type is most often associated with vacant industrial properties but
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occasionally occurs in the vicinity of old abandoned home sites. It is also rarely encountered

in areas where the floodplain of Chattanooga Creek have been recently filled to create additional

usable commercial property. The early successional/ruderal community covers about 3 hectares

(7.5 acres) or approximately 5.7 percent of the entire study area (Figure 2-3).

Of the 255 species of plants identified site-wide, 137 (53.7 percent) occur within the early
successional/ruderal community (Table B-1, See Appendix B). Seventy-five of these, or 29.4
percent of the flora, are unique to the type. Although occasional woody vines, shrubs, and tree
seedlings and saplings have encroached into the open areas, greater than 70 percent of the plant
species are herbaceous. Exotics (non-natives) are also well represented, constituting over 42

percent of the taxa extant within the community.

From the standpoint of both cover and frequency the most dominant elements in the flora are
several exotic members of the pea and parsley families (Table B-2). These include yellow and
white sweetclovers (Melilotus officinalis, M. alba), white clover (Trifolium repens), sericea
lespedeza (Lespedeza cuneata), and Queen Anne’s lace (Daucus carota). Equally important are
two native aster family members; daisy fleabane (Erigeron annuus) and common ragweed
(Ambrosia artemisiifolia). Unique to the type are several species of non-native trees including
European white poplar (Populus alba) and southern magnolia (Magnolia grandiflora). These
specimens were undoubtedly planted around old home sites. Such too is the case with
cherrybark oak (Quercus falcata var. pagodaefolia). This inhabitant of bottomland forests of
the southeastern coastal plain and lower Mississippi River valley appears to have escaped and

is now becoming naturalized in moist areas throughout the study site.

Twenty-two bird species were observed within the early successional/ruderal type (Table B-3).

This was the lowest cumulative total of any of the three communities investigated. Most were
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common songbirds such as cardinal (Cardinalis cardinalis), carolina chickadee (Parus
carolinensis), mockingbird (Mimus polyglottos), towhee (Pipilo erythropthalmus), robin (Turdus
migratorius), and song sparrow (Melospiza melodia). A single raptor species was also noted.
During the course of the field survey a number of red-tailed hawks (Buteo jamaicensis) were
seen either perch hunting or circling over the site.  The relatively low diversity may be
explained by the somewhat limited amount of protective cover available in this herb dominated
area. It was also the area which appeared most prone to human disturbance from automobile

traffic and industrial activity.

While habitat does exist to harbor a number of different small mammals, none were observed
directly (Table B-4). One woodchuck (Marmota monax) burrow was located near the eastern
boundary of the early successional tract and droppings from eastern cottontail rabbit (Sylvilagus
Sfloridanus)were found scattered throughout. Rabbit droppings were especially plentiful in and
around blackberry and dewberry (Rubus spp.) thickets.

Reptiles and amphibians were similarly sparse and difficult to detect (Table B-5). Apart from
several broadhead skinks (Eumeces laticeps) scampering across debris piles, no other members

of these classes of animals were observed.

2.2.2 Clearcut Wetland Community

At an estimated 5.4 hectares (13 acres), the clearcut wetland community covers approximately
10% of the total study area. It is located about midway along the sites southern boundary just
north of the intersection of Wilson Road and Hamill Road (Figure 2-3). The northeast corner
of the type lies adjacent to Hamill Road Dump No. 2 and the northwestern boundary abuts
Hamill Road Dump No. 3 (Barnett, 1994). Such close proximity to these pollution sources
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suggests that this is an area that has a high likelihood of being exposed to metals, organics and

a variety of other contaminants of concern (Dynamac, 1992; EPA, 1992b).

Prior to logging operations, this locale was part of the riparian forest which lies adjacent to
Chattanooga Creek. The nearly complete removal of woody overstory vegetation within the last
five years has caused both a reversion to an herb-dominated pioneer community and also a
temporary reduction in the amount of natural evapotranspiration taking place. Consequently,
soil moisture levels have been elevated to the point where many of the plant species that
dominate the area are hydrophytes. Of the 105 species of plants tallied during the community
survey, 79 (75.2 percent) may be considered adapted to growing in substrates that are, at least
periodically, deficient in oxygen as a result of excessive water content (Table B-1)(Reed 1988).

Common examples of such species include fox sedge (Carex vulpinoidea), Frank’s sedge (C.
Jrankii), marsh flatsedge (Cyperus pseudovegetus), straw-color flatsedge (Cyperus strigosus),
spike-rush (Eleocharis obtusa), path rush (Juncus tenuis), hedgehyssop (Gratiola sp.),
thoroughwort (Eupatorium serotinum), and clustered dock (Rumex conglomeratus). Although
poorly represented in terms of areal cover, residual woody taxa constituted more than a quarter
of all plant species present within the type. These included species such as American elm
(Ulmus americana), green ash (Fraxinus pennsylvanica), river birch (Betula nigra), red maple

(Acer rubrum), black willow (Salix nigra), and Chinese privet (Ligustrum sinense) (Table B-2).

Despite its limited areal extent, the clearcut wetland community was found to support the most
diverse avian population. Of the 50 birds discovered sitewide, 40 (80 percent) were found at
this locale (Table B-3). Fourteen of these were unique and were comprised largely of
piscivorous and insectivorous species favoring wetland or open water habitats. Examples include

the great blue heron (Ardea herodias), green heron (Butorides striatus), yellow-crowned night-
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~ heron (Nycticorax violaqeu;), swamp sparrow (Melospiza georgiana), rough-winged swallow
(Stelgidopteryx ruficollis), bam swallow (Hirundo rustica), yellow-throated vireo (Vireo
Slavifrons), eastern phoebe (Sayornis phoebe), and blue-gray gnatcatcher (Polioptila caerulea).
The type also supported two raptors, the red-tailed hawk and barred owl (Strix varia). Each of
these were observed as they perched in residual trees not taken during logging.

Very few small mammals or reptiles and amphibians were observed directly (Tables B-4, B-5).
Several gray squirrels (Sciurus carolinensis) were seen foraging within the woodland borders
adjoining the clearcut and a single female box turtle (Terrapene carolina) was spotted as it
crossed a sedge-dominated portion of the community. A number of eastern narrowmouth toads
(Gastrophryne carolinensis) were heard calling from various stations around a small seasonal
pond located near the western boundary clearcut (vicinity of former Hamill Road Dump No. 3).
Raccoon (Procyon lotor) and opossum (Didelphis marsupialis) tracks were abundant throughout.
It was assumed that the occasional remnants of burrowing crayfish shells encountered in the area

were consumed by either of these opportunistic scavengers.

2.2.3 Riparian Forest Community

Riparian forests occupy by far the largest portion of the study site, nearly 45 hectares (111
acres), representing 84% of the study area (Figure 2-3).  This community reaches its best
development on primary and secondary terraces of Chattanooga Creek where nutrient availability
is likely to be at a maximum and where there is a readily available supply of soil moisture.
Periodic flooding within the area is indicated by the widespread occurrence of drift lines,
sediment deposits and floodplain depressions. Previous investigations by EPA (1992c) have
conditionally classified about one-third of the land between Hamill/Hooker roads and 38" Street

as palustrine forested wetlands.
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Overstory trees with the riparian forest typically range from 30-75 centimeters (cm) in diameter
at breast height (dbh) and attain heights of 20-30 meters (m). The largest specimens however
may reach 115 cm dbh. Such individuals are estimated to be well over 150 years old. While
most stands appear structurally and compositionally mid-successional, there are many scattered
even-aged occurrences. These are likely the result of disturbances associated with past industrial
and residential development, selective logging, re-alignment of Chattanooga Creek, and possibly

catastrophic floods.

The vegetation survey identified 111 plant species that occur within this community (Table B-1).
This number is second only to the early successional type in terms of vegetative diversity.
Overall makeup is 38.7 percent herbaceous and 61.3 percent woody. Fifty-five of the plants are
unique to the community. Most of these are woody mesophytes and include regionally common
species such as silver maple (Acer saccharinum), sugar maple (Acer saccharum), sycamore
(Platanus occidentalis), yellow-poplar (Liriodendron tulipifera), and American hornbeam

(Carpinus caroliniana).

Overstory diversity is moderately high at 39 taxa (Table B-2). More than one third of all
arborescent species, however, fall within only three genera: Quercus (oak) with six species, Acer
(maple) with four species, and Carya (hickory) with three species. The most dominant entities
in approximate order of abundance are green ash, American elm, sweetgum (Liquidambar
styraciflua), red maple, boxelder (Acer negundo), and hackberry (Celtis occidentalis). The
existence of shellbark hickory (Carya laciniosa) and overcup oak (Quercus lyrata) in this vicinity
is notable since both trees exist within outlier populations near the extreme edge of their natural
ranges. The free establishment of cherrybark oak within the riparian forest is also worthy of

note for this southeastern coastal plain endemic.
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For the most part, woody understory composition closely follows that found in the canopy. In
terms of numerical abundance and coverage, boxelder, red maple, and American elm are the
most dominant. In the south and western portion of the study area, though, Chinese privet
(Ligustrum sinense) has become firmly established and in many instances this escaped ornamental
shrub forms nearly impenetrable thickets. In still other areas, particularly in the vicinity of
shaded floodplain depressions, a unique association of buttonbush (Cephalanthus occidentalis),

stiff dogwood (Cornus foemina), and deciduous holly (Ilex decidua) predominate.

The riparian forest supports 27 confirmed species of birds including several found nowhere else
on site (Table B-3). These include, among others, waterthrush (Seiurus sp.), hermit thrush
(Catharus guttatus), prothonotary warbler (Protonotaria citrea), and chestnut-sided warbler
(Dendroica pensylvanica). Other taxa confirmed via direct sighting or sign are black rat snake
(Elaphe obsoleta), raccoon, beaver (Castor canadensis), and gray squirrel (Tables B-4, B-5).
The discovery of numerous muskrat (Ondatra zibethica) shell middens along streamside
embankments is noteworthy since it provides direct evidence of the consumption of Asiatic clams

from the main stem of Chattanooga Creek (Tables B-4, B-5).

2.3 Identification of Exposure Pathways

An exposure pathway describes the course a chemical takes from its source to an ecological
receptor. An exposure pathway generally consists of 4 elements: 1) a source and mechanism
of chemical release, 2) a retention or transport medium, 3) a point of contact with the receptor,
and 4) and an exposure route (e.g., ingestion) at the point of contact. The following is a
discussion, by medium, of the potential ecological exposure pathways that exist at the Tennessee

Products Site.
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Chattanooga Creek is the recipient of coal-tar contamination from the Tennessee Products Site.
Contaminants have entered the creek by past disposal of coal tar directly into the creek. In
addition, there are areas of contaminated soils near the creek. Contaminants in soils may enter
the creek through surface water runoff, where they may partition to sediments, and may be
transported downstream. Chattanooga Creek provides a drinking water and food source for
terrestrial receptors, as well as habitat for aquatic receptors. Terrestrial receptors may be
exposed through the ingestion of surface water, and the ingestion of aquatic organisms that have
bioaccumulated contaminants. Aquatic organisms are potentially exposed to contaminants in
their environment through several routes, including uptake of water across the gills, dermal
contact with water or sediments, ingestion of prey or forage that has bioconcentrated
contaminants, and incidental ingestion of sediments. Exposure of aquatic fauna is continuous
and occurs through several routes simultaneously. Exposure of aquatic flora may occur through

root uptake, as well as uptake across leaf surfaces.

2.3.2 Soil

Mammals and birds may be exposed to chemicals in soil through the ingestion of soil-dwelling
invertebrates, through the ingestion of plants that have taken up contaminants from soil, or
through the incidental ingestion of soil while feeding, burrowing, or preening. Inhalation of
vapor-phase and particle-bound chemicals that are present in the ambient air can also contribute
to the daily dose since COPCs include organic chemicals that volatilize, as well as non-volatile
organics and metals that sorb to soil particles. Dermal exposure is another exposure pathway
that may contribute to risk, especially for burrowing organisms. Soil invertebrates are

continuously and directly exposed to chemical contaminants in their environment through
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_ingestion and dermal absorption. Terrestrial vegetation can be exposed to chemicals in surface

soil through uptake via plant roots and through leaf uptake of vapor phase chemicals.

2.3.3 Groundwater

Ecological organisms are not exposed directly to groundwater. However, groundwater may
impact surface water quality, since groundwater from the upper zone of saturation may discharge
to Chattanooga Creek. Since data have been collected from Chattanooga Creek, any chemical
contribution from groundwater is reflected in these surface water and sediment data. Thus, the

groundwater exposure pathway is accounted for in the evaluation of surface waters.

2.4 SELECTION OF ASSESSMENT AND MEASUREMENT ENDPOINTS

Given the potential for ecological impacts to occur at the site, a set of assessment endpoints is
proposed to achieve the goals of the environmental assessment. The assessment endpoints
represent statements or goals concerning the environmental values that are to be protected
(EPA,1992a). For each of the designated assessment endpoints, one or more measurement
endpoints are selected based on their ability to integrate modeled, field, or laboratory data with

the individual assessment endpoint.

Assessment endpoints are the foundation of the ecological risk assessment since they provide the
basis for evaluating a site and the extent of contamination, and for assessing the potential risks
to ecological receptors. Several criteria that an assessment endpoint should satisfy have been

proposed (Suter, 1989; 1990; 1993):

Societalrelevance
o Biological relevance
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Unambiguous operational definition
Capability of measurement
o Susceptibility to hazard

Because the habitats and receptors at a site are unique, there is no standard list of assessment
endpoints. Population abundance, community structure, or ecosystem productivity are typically
evaluated. Knowing what the valuable ecological receptors are in the vicinity of the site,

provides a basis for selecting both the assessment and measurement endpoints.

Measurement endpoints are the measurable environmental characteristics that are predictive of
the selected assessment endpoint. Measurement endpoints approximate, represent, or predict
conditions at a site (Maughan, 1993) and link the conditions to the assessment endpoints. The

criteria considered in the selection of measurement endpoints include:

Readily measured or evaluated

Corresponds to or is predictive of an assessment endpoint

Appropriate to the scale of the site, exposure pathways, and temporal dynamics
Low natural variability

Rapidly responding and sensitive to receptors

For the evaluation proposed at this site, evaluation of appropriate measurement endpoints will
involve the use of benchmark and literature toxicity values that satisfy many of the listed criteria,
as well as the use of site-specific field and laboratory studies. Several scenarios and/or receptors
will be used to evaluate each impacted media at the site to ensure that potential impacts of
contaminants from each media are thoroughly evaluated. Using the previously mentioned
criteria and guidance, ecological endpoints for the Tennessee Products Site are presented in

Table 2-8.
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Table 2-8

Ecological Assessment and Measurement Endpoints
Tennessee Products Site
Chattanooga, TN

Assessment Endpoints

Measurement Endpoints

Survival, growth, and reproduction of mammals
and birds that feed in Chattanooga Creek, or in
the vicinity of the Tar Dump and Hamill Road
Dump #3.

Estimated chemical doses, and comparison to
literature-based toxicity data (primarily survival
and reproduction-related effects).

Chemical bioconcentration into tissues, estimated
(plant , earthworm,) and measured (clam) to
support dose estimates.

Survival and growth of plants at the Tar Dump
and Hamill Road Dump #3.

Direct observations of phytotoxic signs (e.g.,
necrosis and chlorosis).

Chemical concentrations in soil, and comparison
with literature-based toxicity data.

Survival of soil invertebrates at the Tar Dump
and Hamill Road Dump #3.

Survival of earthworms exposed to Tar Dump
and Hamill Road Dump #3 soils in a 14-day
static toxicity test.

Survival, growth, and reproduction of aquatic
life in Chattanooga Creek.

Survival and reproduction of daphnia exposed to
sediments of Chattanooga Creek in a 7-day
chronic toxicity test.

Light production in luminescent bacteria exposed
to sediment pore water from Chattanooga Creek
in the Microtox test.

Chemical concentrations in surface water, and
comparison to EPA Region 4 Freshwater Surface
Water Screening Values.

Chemical concentrations in sediments, and
comparison to sediment guidance values (i.e.,
EPA Region 4, Ontario Ministry of the
Environment, U.S. EPA).
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2.5 SITE CONCEPTUAL MODEL

The primary objective of problem formulation is the development of a site conceptual model,
which serves to define how contamination might affect ecosystems at the site (Norton et al.,
1992). Information provided by the ecological setting characterization, selection of preliminary
COPCs, receptor species, exposure pathways, and endpoints were integrated into a model that
describes how individual components of the ecosystem may interact with site-related
contamination. The site conceptual model is presented in Figures 2-4 and 2-5 for aquatic and
terrestrial receptors, respectively. According to the site conceptual model, the following

exposure scenarios will be included in the ecological risk assessment for the site:

2.5.1 Agquatic Habitat

. Aquatic life (invertebrates and vertebrates) may be exposed to chemicals through
ingestion of surface water, ingestion of sediments, ingestion of food, and
through passage of water over the gills. Aquatic plants may be exposed to
chemicals through the water column or uptake through roots in sediments.
Potential toxicity will be evaluated through site-specific sediment toxicity tests,
Microtox tests, and by comparing exposure concentrations (i.e., surface water and

sediment concentrations) to available media-specific criteria and/or guidelines.
o A secondary consumer (omnivore) hazard quotient evaluation for a mammalian

species, where cumulative oral exposure (ingestion of clams and surface water)

will be compared with reference toxicity values.
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2.5.2 Terrestrial Habitat

. A primary consumer (herbivore) hazard quotient evaluation for a mammalian
species where cumulative oral exposure (ingestion of vegetation and incidental

ingestion of soil) will be compared with reference toxicity values.

. A secondary consumer (carnivore/insectivore) hazard quotient evaluation for an
avian and mammalian species where cumulative oral exposure (ingestion of
invertebrates and incidental ingestion of soil) will be compared with reference

toxicity values.

. A phytotoxicity evaluation where measured soil concentrations will be compared

to plant toxicity data obtained from the literature.

. An evaluation of toxicity to soil fauna, by reviewing results of site-specific

earthworm toxicity tests.
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SECTION 3

EXPOSURE CHARACTERIZATION

The objectives of the exposure assessment are to:

. Identify habitats that have received or may receive chemicals from the site.

o Identify the plants, aquatic life, and terrestrial wildlife that may be potentially
exposed to the chemicals of potential concern.

. Select indicator species/communities.

o Identify significant pathways/routes by which indicator species are potentially
exposed.

. Predict exposure doses for selected indicator species.

In characterizing ecological exposure, the potential magnitude and frequency by which ecological
receptors are exposed to chemicals of potential concern are evaluated. In addition, the
characterization evaluates all routes of exposure (e.g., soil ingestion, plant ingestion) by which

species inhabiting impacted areas may be exposed.

3.1 SELECTION OF INDICATOR SPECIAL/COMMUNITIES AND PATHWAYS OF
EXPOSURE

This subsection presents the basis for the selection of indicator species and communities for
evaluation in this assessment. In addition, exposure pathways are selected for each of the
indicator species based on the assessment of the habitat types and the known chemical

distributions at the site. All exposure pathways that are of little or no concern based on the
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analysis of site characteristics are eliminated. Emphasis is given to those pathways and species

considered critical to the evaluation of ecological risk at the site.

The principal criteria used to select appropriate indicator species include:

Species that occur on the site.
Species that are threatened, endangered, or of special concern.

Species that are critical to the structure and function of the particular ecosystem
they inhabit.

Species that serve as indicators of an important change in the ecosystem.
Species that have a realistic and significant potential for éxposure.

Species for which sufficient exposure and/or toxicity data are available for
evaluation.

Even though indicator species are selected for evaluation in the risk assessment, these species

also represent the exposure that similar species with comparable feeding habits may be receiving,

and thus, serve as surrogate species.

Factors that have gone into the exposure pathway selection process include:

Local topography

Local land and water use

Site-specific habitat conditions

Surrounding terrestrial and aquatic habitat
Review of contaminant migration

Persistence and mobility of migrating pollutants
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The subsections that follow discuss the justification for the selection of indicator species and

communities, as well as the selection of potential exposure routes.

3.1.1 Agquatic Life

Aquatic life that inhabits Chattanooga Creek may be exposed to chemicals of potential concern
in surface water and sediment. Potential exposure to the aquatic community was assessed by
comparing media concentrations to media-specific guidelines and criteria, as well as by
conducting site-specific toxicity tests. Specifically, the assessment of potential effects on aquatic
life from chemicals of concern in surface waters was performed by comparing measured surface
water concentrations with EPA Region 4 Freshwater Surface Water Screening Values. A
number of these values are based on EPA’s ambient water quality criteria (AWQC) for the
protection of aquatic life. The AWQC are developed to protect 95% of all aquatic life,
including fish, aquatic invertebrates, and plants, where data are available. Thus, selection of

individual indicator aquatic species is not warranted.

In order to evaluate the potential effects of chemicals in sediments to benthic organisms, site-
specific bulk sediment toxicity tests were conducted using Ceriodaphnia. In addition, Microtox
tests were conducting on sediment pore water. Chemical concentrations in sediment were also
compared with EPA Region 4 Sediment Effect Values, Ontario Ministry of the Environment
Lowest Effect Levels, and EPA’s sediment criteria.

3.1.2 Terrestrial Wildlife

In this assessment, it is assumed that exposure of terrestrial wildlife to the chemicals of potential

concern occurs primarily when the animals feed in those areas affected by site contamination.
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Avian and mammalian species with the greatest potential for exposure were selected for
evaluation. Species selected were representative of the principal habitat types present at the tar
dump areas that were sampled at the site. In addition, species were selected that represented a
range of feeding relationships within these habitats. Although wildlife present at the Tennessee
Products Site may be exposed to the chemicals of potential concern through routes other than
ingestion (i.e., dermal absorption and inhalation), there is little scientific information available
with which to assess these types of exposures. Therefore, these routes of exposure will not be

evaluated in this assessment.

Mammalian Species

A list of mammalian species known or likely to occur at the Tennessee Products Site is provided
in Table B-4 (See Appendix B). From this list, three species were chosen for evaluation. The
Northern short-tailed shrew (Blarina brevicauda) was selected as an indicator mammalian
species for numerous reasons, including its almost exclusive insectivorous feeding habits, its
limited home range (0.5 to 1.0 acre) (Burt and Grossenheider, 1980; Merritt, 1987), and its
burrowing habits. The short-tailed shrew is an inhabitant of forests, grasslands, marshes, and
brushy areas (Merritt, 1987). Thus, the site is expected to provide adequate habitat for the
shrew. In addition, the shrew is representative of the small mammal community that exists at
the site. The shrew was evaluated for exposure to chemicals in soils through the ingestion of
soil invertebrates (i.e., earthworms) that may accumulate chemicals from their environment as
well as through the incidental ingestion of soils while feeding, burrowing, and preening.

The white-footed mouse (Peromyscus leucopus) was also evaluated as an indicator species. The
white-footed mouse was chosen due to its herbivorous diet, its limited home range (0.1 to 2.5
acres) (Burt and Grossenheider, 1980; Merritt, 1987), and because the site contains suitable
habitat for this mouse. The white-footed mouse is most abundant in habitat that includes a
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canopy, such as brushy field and deciduous woodlots (EPA, 1993a). The affected terrestrial
habitats investigated at the Tennessee Products Site include both brushy and wooded areas. Both
these areas on the site are expected to provide adequate habitat for the white-footed mouse. The
white-footed mouse was evaluated for exposure to chemicals through the ingestion of vegetation
that may accumulate chemicals from soil, as well as through the incidental ingestion of soils

while feeding, burrowing, and preening.

The muskrat (Ondatra zibethicus) was chosen as a target species, since they are known to feed
on clams in Chattanooga Creek. During site activities, clams were observed to be abundant in
the creek, and concentrated areas of clam shells were found along the banks of the creek,
indicating that muskrats had been feeding on them. Since clams are stationary benthic
organisms, they would be expected to be a good indicator of contaminant uptake from the
sediments. The home range of the muskrat extends from 33 to 600 feet of stream bank
(Merritt, 1987). Thus, the muskrat could obtain a large portion of its diet from the study area
evaluated in this risk assessment. The muskrat was evaluated for exposure to chemicals through
the ingestion of clams that may accumulate chemicals from sediments and water in the creek,

as well as through the ingestion of water from the creek.

Avian Species

A list of avian species observed or expected at the Tennessee Products Site is provided in Table
B-3. From this list, one specie was chosen for evaluation. The American robin (Turdus
migratorius) was chosen as an indicator species for omnivorous songbirds in this assessment.
The robin is expected to be one of the more maximally exposed bird species at the site because
of the potential for exposure to chemicals through the ingestion of invertebrates, particularly

earthworms, which make up a large percentage of its diet. In addition, the robin has a limited
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home range, from 0.11 to 0.75 acres (Young, 1951; Collins and Boyajian, 1965), and thus could
be expected to obtain much of its dietary intake from the site. The robin is also a potential year-
round resident at the site, and is representative of several predominantly ground-foraging
omnivorous species potentially inhabiting the site. The robin was evaluated for exposure to
chemicals in soils through the ingestion of soil invertebrates (i.e., earthworms) that may

accumulate chemicals from their environment, as well as through the incidental ingestion of soils

while feeding.

3.1.3 Terrestrial Vegetation

A list of plant species observed at the site is presented in Table B-2. Chemicals in soil can enter
a plant through four major pathways, including root uptake and translocation to aboveground
plant parts; uptake from vapor; uptake from external contamination (dust and soil); and uptake
and transport in oil cells (Bell, 1992). A direct comparison of soil concentrations with available

phytotoxicity data was used to assess potential adverse effects on terrestrial vegetation.

3.1.4 Soil Invertebrates

Soil invertebrates, such as earthworms, are ecologically important because of their role in a
number of processes including soil aeration, soil drainage, and soil fertility (EPA, 1992b). Soil
invertebrates can be exposed to contaminants in the soil through dermal absorption and soil
ingestion. Earthworm soil toxicity tests were conducted on soil samples collected at the site to

assess the potential for adverse effects to occur to soil invertebrates.
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3.1.5 Endangered and Threatened Species

The Tennessee Department of Environment and Conservation, the Tennessee Valley Authority,
and the Georgia Department of Natural Resources were contacted for information regarding
potential endangered and threatened species. The requested file search encorporated a 1-mile
wide corridor on either side of Chattanooga Creek beginning at the Tennessee-Georgia state line
and ending at the confluence with the Tennessee River. The review found records of a single
federally listed plant species and 2 federal candidate species that have historically occurred in
the vicinity of the site. These include the endangered large-flower skullcap (Scurellaria
montana) and candidate spreading false-foxglove (Aureolaria patula) and goldenseal (Hydrastis
canadensis). During WESTON’s ecological site survey, no federal- or state-listed rare,
threatened, or endangered species were encountered. Furthermore, based on the survey, it

appears that little potential habitat remains to support such species.

3.1.6 Summary

A summary of all exposure routes for each of the selected indicator species or communities is

presented in Table 3-1.

3.2 EXPOSURE CONCENTRATIONS

Areas of exposure are selected for the indicator species/communities based on the assessment
of habitats and the known distribution of the chemicals at the site. The concentrations at these

areas of exposure are important in determining exposure doses and subsequent risk to receptors.
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Table 3-1

Exposure Routes of Potential Concern to Ecological Receptors
Tennessee Products Site
Chattanooga, TN

Habitat Receptor Exposure Route
Terrestrial
Riparian Forest Community/ Short-tailed shrew Ingestion of soil invertebrates (earthworms)

Clearcut Wetland

Incidental ingestion of soil

White-footed mouse Ingestion of seeds

Incidental ingestion of soil

American robin Ingestion of soil invertebrates (earthworms)

Incidental ingestion of soil

Terrestrial plants Direct contact with and uptake from soil
Soil invertebrates Direct contact with and uptake from soil
Aquatic
Stream (Chattanooga Creek) Muskrat Ingestion of clams

Ingestion of surface water

Aquatic life Direct contact with surface water/sediments

Ingestion of dietary items
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Soils

There were 2 areas of soil contamination for which separate exposure concentrations were
developed - the Tar Deposit Site and Hamill Road Dump No. 3. The soil exposure
concentration used in assessing risk to birds and mammals was the 95% upper confidence limit
(UCL) of the mean, or the maximum detected concentration, whichever value was lower. The
95% UCL of the mean was used to represent an upper-bound estimate of the average exposure
concentration (EPA, 1992d). For stationary organisms (e.g. plants), the maximum concentration

was evaluated as a potential exposure concentration.

The exposure concentrations were based on soils data collected from 0 to 0.5 feet and 0 to 2
feet. These soils were collected at the surface or near-surface, and represent the soil depths at
which ecological receptors are most likely to be exposed. The 0 to 0.5 foot soil depth was used
to estimate the soil ingestion route for all receptor organisms, except the shrew, which is a
burrowing animal and will be exposed to soil from O to 2 feet. The 0 to 2 foot soil depth was
used to estimate all other soil exposures (i.e., plant uptake, earthworm uptake)

Based on EPA Region 4 guidance, it was assumed that the soil data are lognormally distributed
(EPA Reg 4, 1995b). The following equation was used to calculate the 95% UCL of the mean
for lognormally distributed data:

UCL = fb(x + 0.5s2 + sH//n-1)

Where:

UCL 95% upper confidence limit.
e = Constant (base of the natural log, equal to 2.718).
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X = Mean of the transformed data (log of the geometric mean).
s = Standard deviation of the transformed data. =~
H = H-statistic (Gilbert, 1987).
n = Number of samples.

In calculating the 95% UCL of the mean, non-detects were incorporated as one-half the sample
quantitation limit. Exposure point concentrations for soils are shown in Table 3-2 through 3-5.

Surface Water/Sediment

In the evaluation of surface water and sediment, each location was evaluated as a separate
exposure point. This type of evaluation was made since the distance between sampling points
ranged from a couple hundred feet to approximately % mile, and since some aquatic organisms,
such as benthic invertebrates, are relatively stationary and may be exposed to a localized area.
The surface water and sediment data for each sampling location is presented in Appendix A.

Clam Tissue

Exposure to clams was evaluated for the muskrat, and the exposure point concentration used
was the 95% UCL of the mean, or the maximum detected concentration, whichever value was
lower. The 95% UCL of the mean was used to represent an upper-bound estimate of the
average exposure concentration (EPA, 1992d). Since 3 clam sampling locations used in
calculating the 95% UCL were not a sufficiently robust data set, the UCL exceeded the
maximum detected concentration for all chemicals. Thus, the exposure point concentration for
clams is represented by the maximum detected concentration. The exposure point concentrations

for clam tissue are presented in Table 3-6.
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Table 3-2
Exposure Point Concentrations for Chemicals of Potential Concern
Detected in Tar Dump Soil (0 to 0.5 foot)
Tennessee Products Site, Chattanooga, TN

Maximum Detected Upper 95%
Concentrationa Confidence Limit Exposure
(Organics - ug/kg) | (Organics - pg/kg) Point
Chemical (Inorganics - mg/kg) | (Inorganics - mg/kg) | Concentration »
Organics
IAcetone 9.00E+04 1.66E+09 9.00E+04 *
alpha - BHC 8.50E+02 1.61E+03 8.50E+02 *
(beta-BHC 4.50E+02 2.39E+03 4.50E+02 *
(detta-BHC 2.60E+02 3.52E+03 2.60E+02 *
‘Eamma—BHC 2.90E+02 2.85E+02 2.85E+02
Carbazole 2.70E+02 7.11E+02 2.70E+02 *
l amma-Chlordane 9.00E+01 7.01E+01 7.01E+01
Dieldrin 3.90E+03 1.40E+07 3.90E+03 *
{Endosulfan | 1.00E+02 2.27E+02 1.00E+02 *
Endosulfan Il 1.10E+02 2.25E+02 1.10E+02 *
Endrin aldehyde 8.70E+01 9.08E+01 8.70E+01  *
Heptachlor 3.00E+02 4.55E+04 3.00E+02 *
Heptachlor epoxide 8.80E+01 1.51E+02 8.80E+01 *
Hexachlorobenzene 5.80E+02 3.88E+02 3.88E+02
[2-Methyinaphthalene 1.80E+02 8.55E+02 1.80E+02 *
Naphthalene 3.70E+02 7.66E+02 3.70E+02 *
PAHs
Acenaphthylene 2.10E+03 2.34E+03 2.10E+03 *
Anthracene 1.70E+03 2.52E+03 1.70E+03 *
Benzo(a)anthracene 1.30E+04 1.16E+04 1.16E+04
Benzo(a)pyrene 1.50E+04 1.39E+04 1.39E+04
Benzo(b and/or k)fluoranthen 3.80E+04 3.12E+04 3.12E+04
Benzo(g,h,i)perylene 8.60E+03 6.41E+03 I 6.41E+03
Chrysene 1.30E+04 1.22E+04 1.22E+04
Dibenzo(a,h)anthracene 5.40E+03 6.42E+03 5.40E+03 *
Fluoranthene 1.30E+04 1.40E+04 1.30E+04 *
Indeno(1,2,3-cd)pyrene 1.20E+04 1.29E+04 1.20E+04 *
Phenanthrene 2.40E+03 4.31E+03 2.40E+03 *
Pyrene 1.40E+04 1.27E+04 1.27E+04
Tetrachioroethene 4.00E+00 6.44E+03 4.00E+00 *
1,1,1-Trichloroethane 3.00E+00 6.07E+03 3.00E+00 *
Trichloroethylene 2.00E+00 5.42E+03 2.00E+00 *
Inorganics
JAluminum 1.40E+04 1.85E+04 1.40E+04 *
IArsenic 9.50E+00 8.58E+00 8.58E+00
Barium 1.40E+02 1.35E+02 1.35E+02
Chromium (total) 1.70E+02 2.12E+02 1.70E+02 *
Cobalt 1.80E+01 1.66E+01 1.66E+01
Copper 5.90E+01 3.11E+01 3.11E+01
Iron 2.10E+04 1.96E+04 1.96E+04
Lead 1.30E+02 1.74E+02 1.30E+02 *
Manganese 9.00E+02 8.29E+02 8.29E+02
Mercury 7.90E-01 1.25E+00 7.90E-01 *
Nickel 3.20E+01 2.68E+01 2.68E+01
Silver 2.70E+01 1.27E+01 1.27E+01
Vanadium 2.60E+01 2.41E+01 2.41E+01
\Zinc 2.20E+02 2.08E+02 2.08E+02

a = Maximum detected concentration.

b = Upper 95% confidence limit (UCL) unless otherwise noted.

* = 95% UCL exceeds maximum detected concentration; exposure point concentration defauited
to the maximum detected concentraion.
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Table 3-3

Exposure Point Concentrations for Chemicals of Potenital Concern
Detected in Tar Dump Soil (0 to 2 feet)
Tennessee Products Site, Chattanooga, TN

Maximum Detecled Upper 85%
Concentration » Confidence Limit Exposure
(Organics - ug/kg) | (Organics - pg/kg) Point
Chemical (Inorganics - mg/kg) | (Inorganics - ma/kg) | Concentration b
Organics
IAcetone 9.00E+04 4.63E+08 9.00E+04  *
IAldrin 2.80E+00 2.20E+01 2.80E+00 *
alpha - BHC 3.60E+03 1.22E+03 1.22E+03
ibeta-BHC 1.30E+03 1.22E+03 1.22E+03
delta-BHC S5.10E+02 1.06E+03 5.10E+02 *
amma-BHC 1.10E+03 4.27E+02 4.27E+02
ICarbazole 4.40E+02 4.94E+02 4.40E+02  *
Rlpha-Chlordane 3.60E+01 1.44E+02 3.60E+01 *
amma-Chlordane 9.00E+01 3.12E+01 3.12E+01
DDD 3.00E+01 2.57E+01 2.57E+01
DDT 7.80E+00 4.58E+01 7.80E+00 *
Dibenzofuran 1.00E+02 8.52E+02 1.00E+02 *
Dieldrin 3.90E+03 3.85E+04 3.90E+03 *
ltEndosulfan | 1.00E+02 1.29E+02 1.00E+02  *
Endosulfan || 1.20E+02 7.07E+01 7.07E+01
Endrin 7.00E+01 3.78E+01 3.78E+01
Endrin aldehyde 8.70E+01 4.41E+01 4.41E+01
Heptachlor 3.00E+02 1.07E+03 3.00E+02 *
Heptachlor epoxide 1.60E+02 7.36E+01 7.36E+01
Hexachlorobenzene 5.80E+02 6.54E+02 5.80E+02 *
[IMethoxychlor 9.90E+01 1.85E+02 S.90E+01  *
{2-Methyinaphthaiene 1.80E+02 7.35E+02 1.80E+02  *
Naphthalene 4.60E+02 5.56E+02 4.60E+02  *
PAHs
Acenaphthylene 4.50E+03 1.68E+03 1.68E+03
Anthracene 3.50E+03 1.36E+03 1.36E+03
Benzo(a)anthracene 3.80E+04 1.54E+04 1.54E+04
Benzo(a)pyrene 5.00E+04 2.23E+04 2.23E+04
Benzo(b and/or k)fluoranthene 9.80E+04 3.53E+04 3.53E+04
Benzo(g,h,i)perylene 2.20E+04 8.86E+03 8.86E+03
Chrysene 4.00E+04 1.59E+04 1.69E+04
Dibenzo(a,h)anthracene 1.20E+04 6.39E+03 6.39E+03
Fluoranthene 4.60E+04 2.05E+04 2.05E+04
Indeno(1,2,3-cd)pyrene 2.70E+04 1.23E+04 1.23E+04
Phenanthrene 7.40E+03 3.90E+03 3.90E+03
Pyrene 4.20E+04 1.62E+04 1.62E+04
[Tetrachloroethene 4.00E+00 8.24E+03 4.00E+00  *
1,1,1-Trichloroethane 8.00E+00 6.98E+03 8.00E+00  *
[Trichloroethylene 3.00E+00 6.88E+03 3.00E+00 *
Xylenes (total) 1.00E+00 7.40E+03 1.00E+00 *
Inorganics
Aluminum 1.40E+04 1.14E+04 1.14E+04
IArsenic 1.40E+01 9.52E+00 9.52E+00
Barium 1.50E+02 1.17E+02 1.17E+02
Beryllium 1.40E+00 9.70E-01 9.70E-01
Cadmium 3.70E-01 4,00E-01 3.70E-01 *
(Chromium (total) 3.60E+02 1.83E+02 1.83E+02
Cobalt 2.40E+01 2.01E+01 2.01E+01
Copper 5.90E+01 2.87E+01 2.87E+01
Iron 2.10E+04 1.87E+04 1.87E+04
[Lead 1.30E+02 8.27E+01 8.27E+01
[Manganese 1.20E+03 8.13E+02 8.13E+02
[Mercury 7.90E-01 1.16E+00 7.90E-01  *
‘ Nickel 4.10E+01 3.20E+01 3.20E+01
Selenium 1.60E+00 7.30E-01 7.30E-01
Silver 2.70E+01 4.05E+00 4.05E+00
IVanadium 2.60E+01 2.20E+01 2.20E+01
Zinc 2.20E+02 1.76E+02 1.76E+02
ICyanide 7.80E-01 3.60E-01 3.60E-01

a = Maximum detected concentration.
b = Upper 95% confidence limit (UCL) unless otherwise noted.

* = 95% UCL exceeds maximum detected concentration; exposure point concentration defauited to the

maximum detected concentraion.
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Table 34

Exposure Point Concentrations for Chemicals of Potential Concern
Detected in Hamill Road Dump #3 Soil (0 to 0.5 foot)
Tennessee Products Site, Chattanooga, TN

Maximum Detected
Concentration »

(Organics - pg/kg)

Upper 95%
Confidence Limit
(Organics - pg/kg)

Exposure
Point

Chemical (Inorganics - mg/kg) |{Inorganics - mg/kg)| Concentration v
Organics .
Aldrin 1.30E+00 3.00E+01 1.30E+00 *
Ibeta-BHC 3.80E+02 2.10E+05 3.80E+02  *
|deita-BHC 9.30E+01 9.18E+03 9.30E+01 *
”_gamma—BHC 1.10E+02 1.40E+09 1.10E+02 *
Carbazole 1.30E+02 9.75E+06 1.30E+02 *
NPDT 4.40E+01 5.17E+02 4.40E+01 *
Dibenzofuran 5.60E+01 1.76E+06 5.60E+01 *
[Dieldrin 3.40E+02 6.41E+03 3.40E+02 *
l[Endosulfan | 2.00E+02 2.85E+03 2.00E+02 *
lEndosulfan |l 5.40E+01 3.75E+02 5.40E+01 *
lEndosulfan sulfate 3.10E+01 1.84E+02 3.10E+01 *
Endrin 3.20E+01 3.21E+02 3.20E+01 *
{Heptachlor 9.20E+01 7.51E+02 9.20E+01 *
[Hexachlorobenzene 3.00E+02 8.84E+01 8.84E+01
l2-Methylnaphthalene 8.20E+01 1.24E+06 8.20E+01 *
F\laphthalene 1.80E+02 5.85E+06 1.80E+02 *
PAHs
Acenaphthylene 3.40E+02 1.64E+06 3.40E+02 *
Anthracene 2.50E+03 1.62E+04 2.50E+03 *
Benzo(a)anthracene 2.00E+04 1.10E+05 2.00E+04 *
Benzo(a)pyrene 1.90E+04 9.75E+04 1.90E+04 *
Benzo(b and/or k)fluoranthene 4.50E+04 2.24E+05 4.50E+04 *
Benzo(g,h,i)perylene 1.10E+03 7.24E+04 1.10E+03 *
Chrysene 2.30E+04 1.21E+05 2.30E+04 *
Dibenzo(a,h)anthracene 5.00E+03 2.23E+04 5.00E+03 *
Fluoranthene 3.90E+04 2.94E+05 3.90E+04 *
Indeno(1,2,3-cd)pyrene 1.30E+04 5.99E+04 1.30E+04 *
Phenanthrene 5.70E+03 1.41E+04 5.70E+03 *
Pyrene 3.70E+04 2.40E+05 3.70E+04 *
Styrene 2.00E+00 1.16E+01 2.00E+00 *
1,1,1-Trichloroethane 3.50E+01 3.50E+01 3.50E+01
Inorganics
Aluminum 1.30E+04 1.29E+04 1.29E+04
Arsenic 1.10E+01 1.14E+01 1.10E+01 *
Barium 1.30E+02 1.23E+02 1.23E+02
{{Chromium (total) 8.60E+01 8.01E+01 8.01E+01
liCobalt 1.80E+01 1.70E+01 1.70E+01
[[Copper 5.40E+01 5.36E+01 5.36E+01
(iron 2.10E+04 2.13E+04 2.10E+04 *
Lead 7.40E+01 7.42E+01 7.40E+01 *
Manganese 1.30E+03 1.35E+03 1.30E+03 *
Mercury 3.30E-01 5.50E-01 3.30E-01 *
Nickel 2.70E+01 2.54E+01 2.54E+01
Selenium 2.10E+00 2.35E+00 2.10E+00 *
Vanadium 2.50E+01 2.53E+01 2.50E+01 *
Zinc 1.40E+02 1.41E+02 1.40E+02 *
[Cyanide 1.50E+00 1.28E+00 1.28E+00

a = Maximum detected concentration.

b = Upper 95% confidence limit (UCL) unless otherwise noted.
* = 95% UCL exceeds maximum detected concentration; exposure point concentration defaulted

to the maximum detected concentraion.
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Table 3-5
Exposure Point Concentrations for Chemicals of Potential Concern
Detected in Hamill Road Dump #3 Soil (0 to 2 feet)
Tennessee Products Site, Chattanooga, TN

Maximum Detected Upper 95%
Concentration a Confidence Limit Exposure
(Organics - pg/kg) (Organics - pg/kg) Point
Chemical (Inorganics - mg/kg) [ (Inorganics - mg/kg) | Concentration v
[Organics .
Aldrin 1.30E+00 1.53E+01 1.30E+00 *
beta-BHC 3.80E+02 7.57E+04 3.80E+02 *
{delta-BHC 9.30E+01 1.91E+03 9.30E+01 *
"_gamma-BHC 1.10E+02 1.22E+03 1.10E+02 *
Carbazole 5.50E+02 2.33E+04 5.50E+02 *
|lplpha-Chlordane 1.90E+00 3.35E+03 1.90E+00 *
DDT 4.40E+01 9.42E+01 4.40E+01 *
]}Dibenzofuran 1.80E+02 2.10E+04 1.80E+02 *
Dieldrin 3.40E+02 2.21E+03 3.40E+02 *
Fndosulfanl 2.00E+02 2.77E+02 2.00E+02 *
Endosulfan |l 5.40E+01 1.20E+02 5.40E+01 *
Endosulfan sulfate 3.10E+01 5.66E+01 3.10E+01 *
“}Endrin 3.20E+01 5.10E+01 3.20E+01 *
Heptachlor 9.20E+01 1.23E+02 9.20E+01 *
[Hexachlorobenzene 3.00E+02 2.82E+01 2.82E+01
|2-Methylnaphthalene 8.20E+01 2.18E+04 8.20E+01 *
Naphthalene 3.40E+02 2.30E+04 3.40E+02 *
PAHs
Acenaphthylene 1.60E+03 2.59E+04 1.60E+03 *
Anthracene 2.50E+03 1.58E+03 1.58E+03
Benzo(a)anthracene 2.00E+04 4.92E+04 2.00E+04 *
Benzo(a)pyrene 1.90E+04 5.30E+04 1.90E+04 *
Benzo(b and/or k)fluoranthene 4.50E+04 1.25E+05 4.50E+04 *
Benzo(g,h,i)perylene 4,00E+03 2.78E+04 4.00E+03 *
Chrysene 2.30E+04 5.62E+04 2.30E+04 *
Dibenzo(a,h)anthracene 5.00E+03 5.53E+03 5.00E+03 *
Fluoranthene 3.90E+04 1.21E+05 3.90E+04 *
indeno(1,2,3-cd)pyrene 1.30E+04 3.24E+04 1.30E+04 *
Phenanthrene 5.70E+03 6.50E+03 5.70E+03 *
Pyrene 3.70E+04 9.51E+04 3.70E+04 *
Styrene 7.00E+00 6.84E+00 6.84E+00
1,1,1-Trichloroethane 3.50E+01 1.90E+01 1.90E+01
Xylenes (total) 3.00E+00 6.83E+00 3.00E+00 *
Inorganics
IAluminum 1.60E+04 1.53E+04 1.53E+04
IArsenic 1.20E+01 1.01E+01 1.01E+01
Barium 1.30E+02 1.25E+02 1.25E+02
Beryllium 1.50E+00 9.90E-01 9.90E-01
IChromium (total) 8.60E+01 4.78E+01 4.78E+01
Cobalt 1.80E+01 1.90E+01 1.80E+01 *
Copper 5.40E+01 2.86E+01 2.86E+01
Iron 2.10E+04 2.14E+04 2.10E+04 *
Lead 7.40E+01 4.68E+01 4.68E+01
l@anganese 2.00E+03 2.08E+03 2.00E+03 *
Mercury 4.20E-01 2.20E-01 2.20E-01
[Nickel 2.70E+01 2.40E+01 2.40E+01
Selenium 2.30E+00 2.09E+00 2.09E+00
Vanadium 2.60E+01 2.77E+01 2.60E+01 *
Zinc 1.40E+02 9.35E+01 9.35E+01
Cyanide 1.50E+00 6.40E-01 6.40E-01

a = Maximum detected concentration.

b = Upper 95% confidence limit (UCL) unless otherwise noted.

* = 95% UCL exceeds maximum detected concentration; exposure point concentration defaulted
to the maximum detected concentraion.
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Table 3-6

Exposure Point Concentrations for Chemicals of Potential Concern
Detected in Chattanooga Creek Surface Water
Tennessee Products Site, Chattanooga, TN

Maximum Detected Upper 95%
Concentration a Confidence Limit Exposure
(Organics - pg/L) (Organics - pg/L) Point
Chemical (Inorganics - mg/L) (Inorganics - mg/L) | Concentration v

[Organics
Bis(2-ethylhexyl)phthalate ] 1.30E+01 8.56E+00 | 8.56E+00
Inorganics
Aluminum 4.90E-01 3.90E-01 3.90E-01
Barium 4.20E-02 3.00E-02 3.00E-02
Copper 4.10E-03 NC 4.10E-03
Iron 1.60E+00 9.90E-01 9.90E-01
Manganese 4.50E-01 2.70E-01 2.70E-01
Strontium 8.60E-02 8.00E-02 8.00E-02
Titanium 9.90E-03 1.00E-02 9.90E-03 *
Zinc 1.80E-02 1.00E-02 1.00E-02

a = Maximum detected concentration.

b = Upper 95% confidence limit (UCL) unless otherwise noted.

NC = Not calculated; insufficient sample size to calculate 95% UCL.
* = 95% UCL exceeds maximum detected concentration; exposure point concentration defaulted to the
maximum detected concentraion.
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EarthwormTissue/Plant Tissue

Earthworm and plant tissue were not collected for chemical analysis at the site. Exposure point
concentrations were modeled for earthworms and plants, as described in Appendix C and D,
respectively. These exposure point concentrations were modeled from the soil exposure point

concentrations.

3.3 ESTIMATION OF EXPOSURE DOSES

This subsection discusses the methods by which chemical intakes are estimated for the selected
indicator species. The models used to estimate exposure doses in milligrams of contaminant
intake per kilogram of body weight per day (mg/kg-day) for the Northern short-tailed shrew,

white-footed mouse, muskrat, and American robin are presented here.

3.3.1 Northern Short-Tailed Shrew

Primary routes of potential exposure to the short-tailed shrew include the ingestion of soil
invertebrates and the incidental ingestion of surface soil. The methodology used to calculate the

exposure for the shrew and the associated assumptions are presented in the following paragraphs.

Ingestion of Soil Invertebrates

Diets are variable among species of shrew, but in general, they are composed of earthworms,
insects, and other invertebrates (DeGraaf and Rudis, 1986). The composition and quantity of
the diet of the shrew can also vary with season and availability of resources as well as health,
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age, and sex of the species. For this assessment potential exposure to the short-tailed shrew
from chemicals of concern in its daily diet was evaluated for the consumption of earthworms.
Although the diet of the shrew does not consist entirely of earthworms, the earthworm was used
to represent a typical soil invertebrate potentially ingested by the shrew since (1) the earthworm
is one of the few invertebrates for which chemical uptake can be estimated, and (2) earthworms
would be expected to significantly bioaccumulate chemicals found in the soil as a result of both

dermal absorption and soil ingestion.

The exposure doses to the short-tailed shrew through ingestion of earthworms were determined
using the approach and assumptions presented in Table 3-7. The estimation of chemical
concentrations in earthworms is discussed in Appendix C. The daily earthworm ingestion rate
for the short-tailed shrew was assumed to be 0.62 g wet weight/g body weight per day based on
information for male and female adult short-tailed shrews which were fed a diet of beef liver
(EPA, 1993a). Assuming a mean body weight of 15 grams for an adult short-tailed shrew
(BPA, 1993a), a wet weight ingestion rate of 9.3 grams was estimated. A dry weight dietary
intake of 2.8 g/day was estimated from the wet weight ingestion rate of 9.3 g/day, based on a
water content of 69.7% in the study diet (i.e., beef liver) (Baes et al., 1984). The wet weight
ingestion rate of 9.3 g/day or 0.62 g/g body weight per day is similar to ingestion rates reported
for the short-tailed shrew in other sources (Opresko et al., 1994; Churchfield, 1990).

The home range of the short-tailed shrew ranges from 0.5 to 1 acre (Burt and Grossenheider,
1980; Merritt, 1987). The sampling area of the Tar Dump Site covers approximately 0.25 to
0.5 acres, and the area between the sampling transects at the Hamill Road Dump No. 3 covers
approximately 1 acre. Since the home range of the shrew either falls within or is close to the
area of the dumps, it was assumed that 100% of the shrew’s forage would be obtained from

within the boundaries of each area.
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Tennessee Products Site, Chattanooga, TN

Table 3-7
Exposure Point Concentrations for Chemicals Detected in Clam Tissue

This document was prepared by Roy F. Weston, inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA

Maximum Detected Upper 95%
Concentration a Confidence Limit Exposure
(Organics - pg/kg) | (Organics - pg/kg) Point
Chemical (Inorganics - mg/kg) | (Inorganics - mg/kg) | Concentration »

Organics
PAHs

Benzo(a)anthracene 1.80E-01 1.29E+03 1.80E-01 *

Chrysene 1.80E-01 1.29E+03 1.80E-01 *

Fluoranthene 3.00E-01 3.85E+01 3.00E-01 *
Inorganics
Aluminum 1.80E+02 1.88E+02 1.80E+02 *
Arsenic 1.50E+00 2.28E+01 1.50E+00 *
Barium 2.40E+00 2.50E+00 2.40E+00 *
Cobalt 3.50E-01 4.10E-01 3.50E-01 *
Copper 1.40E+01 1.84E+01 1.40E+01 *
Iron 3.00E+02 3.22E+02 3.00E+02 *
Manganese 2.50E+01 2.65E+01 2.50E+01 *
Mercury 2.40E-02 3.00E-02 2.40E-02 *
Nickel 7.60E-01 7.90E-01 7.60E-01 *
Selenium 1.30E+00 2.33E+00 1.30E+00 *
Strontium 1.20E+00 1.36E+00 1.20E+00 *
Titanium 1.20E+00 1.32E+00 1.20E+00 *
Vanadium 2.50E-01 3.10E-01 2.50E-01 *
Zinc 3.50E+01 4.54E+01 3.50E+01 *

a = Maximum detected concentration.
b = Upper 95% confidence limit (UCL) unless otherwise noted.
* = 95% UCL exceeds maximum detected concentration; exposure point concentration

defaulted to the maximum detected concentraion.
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Incidental Ingestion of Soil

The short-tailed shrew may also be exposed to chemicals through the incidental ingestion of
surface soil. Mammals with feeding and burrowing habits, such as the shrew can inadvertently
ingest surface soil while consuming soil invertebrates or while preening or burrowing. The
model and assumptions used to estimate exposure doses to the short-tailed shrew through soil

ingestion is presented in Table 3-7.

Data regarding the incidental soil ingestion rate of the short-tailed shrew were not available.
EPA (1993a) reports that the percent soil in the diet of a woodcock, which feeds extensively on
earthworms, is approximately 10.4%. EPA (1993a) further suggests ‘that other species that
ingest earthworms might be expected to have similar soil intakes. A best estimate of 10.4% of
the dry weight dietary ingestion rate was used for the short-tailed shrew’s incidental soil
ingestion rate. A dry weight soil ingestion rate of 0.29 g/day was calculated for the shrew based
on 10.4% of its dry weight dietary intake of 2.8 g/day.

Total Exposure to the Northern Short-tailed Shrew

Based on the previous discussion, the total exposure of the shrew to chemicals from the site was

derived as follows:
Doseryy = Dose,,m T+ Dose,

Where:
DOSE 1o = Total dose (mg/kg-day).
Dosey,om = Dose from ingestion of earthworms (mg/kg-day).
Dose,; = Dose from soil ingestion (mg/kg-day).
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The total and route-specific exposure doses estimated for the shrew are presented in Tables 3-8

and 3-9 for the Tar Dump and Hamill Road Dump No. 3, respectively.

3.3.2 White-Footed Mouse

Primary routes of potential on-site exposure for the white-footed mouse include the ingestion of
plant material (i.e., seeds) and incidental ingestion of soil. The methodology used to calculate

the various exposures to the mouse and the associated assumptions are presented in the following

paragraphs.

Ingestion of Plant Seeds

The diet of the white-footed mouse consists mainly of seeds, nuts, and insects (Burt and
Grossenheider, 1976). The composition and quantity of a white-footed mouse’s diet can vary
with season and availability of resources as well as health, age, and sex of the species (Chapman
and Feldhamer, 1982). However, for this assessment, potential exposure to the white-footed
mouse from chemicals of potential concern in its daily diet was only evaluated for the
consumption of plant seeds. Sufficient information does not exist with which to estimate

chemical uptake in other dietary items.

The exposure doses to the white-footed mouse through ingestion of seeds were determined using
the approach and assumptions as presented in Table 3-10. The ingestion rate for white-footed
mice was assumed to be 0.2 g wet weight/g body weight per day, which is the midpoint of the
reported range (0.18 - 0.22 g/g-day) for nonbreeding adult deer mice (Peromyscus maniculatus)
(EPA, 1993a). The white-footed mouse and deer mouse are morphologically, behaviorally, and
ecologically similar (Wolff, 1985), and thus it was assumed that their ingestion rates would also
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Table 3-8

Model for Estimating Daily Intake by a Short-tailed Shrew
Tennessee Products Site, Chattanooga, TN

EDItnta.‘. = EDIsoi} + EDIsoil invertebrates
and
EDI, = CS x SIR X FI
* BW x CF
CI X IIR X FI
EDI . . =
s0il invertcbrates BW X CF
where:

EDIL,,, = Total estimated daily intake (mg/kg-day).

EDIL,; = Estimated daily intake through soil ingestion (mg/kg-day).

EDIsoil invertebrates

= Estimated daily intake through soil invertebrate ingestion
(mg/kg-day).

CS = Chemical concentration in soil (mg/kg).

CI = Chemical concentration in invertebrate (mg/kg)

SIR = Soil ingestion rate - 0.29 g dry weight/day; assumed to be
10.4% of food intake based on the woodcock, another species
that feeds extensively on earthworms (EPA, 1993a).

IIR = Invertebrate ingestion rate - 2.8 g dry weight/day; converted
from a wet ingestion rate of 0.62 g/g body weight/day (EPA,
1993a) assuming a water content of 69.7% in study diet (i.e.,
beef liver) (Baes et al., 1984).

FI = Fraction ingested from contaminated source - 1; the home
range of the short-tailed shrew, 0.5 to 1.5 acres (Burt and
Grossenheider, 1980; Merritt, 1987), falls within the area of the
site.

BW = Body weight - 0.015 kg (EPA, 1993a).

CF = Conversion factor - 1,000 g/kg.
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Table 3-9

Estimated Daily Intake of Chemicals of Potential Concern
Northern Short-tailed Shrew

Tar Dump

Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Soil - Earthworm
Ingestion Ingestion
Pathway * Pathway «
Chemical {mg/kg-day) (mg/kg-day)
Organics
IAcetone 1.74E+00 NC
IAldrin 5.41E-05 1.72E-03
falpha - BHC 2.37E-02 2.31E+00
beta-BHC 2.36E-02 2.30E+00
delta-BHC 9.86E-03 9.62E-01
igamma-BHC 8.25E-03 8.05E-01
Carbazole 8.51E-03 NC
lalpha-Chlordane 6.96E-04 3.36E-02
igamma-Chlordane 6.03E-04 2.91E-02
DDD 4.96E-04 3.97E-02
DDT 1.51E-04 1.54E-02
Dibenzofuran 1.93E-03 NC
Dieldrin 7.54E-02 7.21E+00
Endosulfan | 1.93E-03 NC
Endosuifan li 1.37E-03 NC
Endrin 7.31E-04 2.54E-02
Endrin aldehyde 8.53E-04 NC
Heptachior 5.80E-03 NC
Heptachlor epoxide 1.42E-03 4.12E-02
Hexachlorobenzene 1.12E-02 NC
Methoxychlor 1.91E-03 5.17E-01
-Methylnaphthalene 3.48E-03 NC
Naphthalene 8.89E-03 1.80E-02
PAHs
Acenaphthylene 3.24E-02 6.88E-02
Anthracene 2.63E-02 8.13E-02
Benzo(a)anthracene 2.97E-01 7.75E-01
Benzo(a)pyrene 4.32E-01 1.42E+00
Benzo(b and/or kifiuoranthene 6.82E-01 1.38E+00
Benzo(g.h.))perylene 1.71E-01 2.48E-01
_Chrysene 3.07E-01 1.30E+00
Dibenzo(a,h)anthracene 1.24E-01 5.85E-01
Fluoranthene 3.96E-01 1.41E+00
Indeno(1,2,3-cd)pyrene 2.38E-01 9.40E-01
Phenanthrene 7.54E-02 2.04E-01
_Pyrene 3.14E-01 1.18E+00
[Tetrachioroethene 7.73E-05 NC
1.1,1-Trichloroethane 1.55E-04 NC
Trichloroethylene 5.80E-05 NC
ylenes (total) 1.93E-05 NC
norganics
luminum 2.20E+02 7.23E+02
Arsenic 1.84E-01 8.53E-02
[Barium 2.25E+00 7.84E+00
Beryllium 1.88E-02 NC
Cadmium 7.1SE-03 3.18E-01
IChromium (total) 3.54E+00 2.63E+01
Cobalt 3.88E-01 NC
Copper 5.55E-01 2.36E+00
iron 3.61E+02 1.32E+03
Lead 1.60E+00 8.19E+00
Manganese 1.57E+01 1.67E+01
(Mercury 1.53E-02 5.38E-02
“gikel 6.18E-01 1.07E+01
elenium 1.41E-02 NC
Silver 7.83E-02 NC
Vanadium 4.26E-01 NC
Zinc 3.40E+00 3.25E+02
ICyanide 6.96E-03 NC

NC = Not calculated due to the lack of appropriate accumulation data.
- Maximum soil exposure concentrations from 0 to 2 feet deep.
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Table 3-10
Estimated Daily Intake of Chemicals of Potential Concern
Northern Short-tailed Shrew
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Soil Earthworm
Ingestion Ingestion
Pathway - Pathway *
Chemical (mg/kg-day) (mg/kg-day)
|Organics
Ceme e : - wAldrin 2.51E05 8.01E-04 B
beta-BHC 7.35E-03 7.16E-01
delta-BHC 1.80E-03 1.75E-01
amma-BHC 2.13E-03 2.07E-01
Carbazole 1.06E-02 NC
lalpha-Chlordane 3.67E-05 1.77E-03
DDT 8.51E-04 8.71E-02
Fibenzofuran 3.48E-03 NC
Dieldrin 6.57E-03 6.28E-01
[Endosutfan i 3.87E-03 NC
Fndosuﬁan I 1.04E-03 NC
Endosulfan sulfate 5.99E-04 NC
Endrin 6.19E-04 2.15E-02
Heptachlor 1.78€-03 NC
Hexachlorobenzene 5.44E-04 NC
(2~-Methyinaphthalene 1.59E-03 NC
[Naphthalene 6.576-03 1.336-02
PAHs
Acenaphthylene 3.09E-02 6.57E-02
Anthracene 3.06E-02 9.46E-02
Benzo(a)anthracene 3.87E-01 1.01E+00
Benzo(a)pyrene 3.67E-01 1.21E+00
Benzo(b and/or k)fiuoranthene 8.70E-01 1.76E+00
Benzo(g,h,i)perylene 7.73E-02 1.12E-01
Chrysene 4.45E-01 1.89E+00
Dibenzo(a,h)anthracene 9.67E-02 4.57E-01
Fluoranthene 7.54E-01 2.69E+00
indeno(1,2,3-cd)pyrene 2.51E-01 9.95E-01
Phenanthrene 1.10E-01 2.98E-01
Pyrene 7.15E-01 2.69E+00
Styrene 1.32E-04 NC
1,1,1-Trichloroethane 3.68E-04 NC
Xylenes (total) 5.80E-05 NC
norganics
IAluminum 2.96E+02 9.70E+02
IArsenic 1.95E-01 9.05E-02
Barium 2.41E+00 8.39E+00
Beryllium 1.91E-02 NC
Chromium (total) 9.25E-01 6.88E+00
Cobalt 3.48E-01 NC
Copper ) 5.54E-01 2.35E+00
iron 4.06E+02 1.49E+03
Lead 9.05E-01 4 .63E+00
Manganese 3.87E+01 4.11E+01
[Mercury 4.25E-03 1.50E-02
[INickel 4.65E-01 8.07E+00
Selenium 4.04E-02 NC
Vanadium 5.03E-01 NC
Zinc 1.81E400 1.73E+02
Cyanide 1.24E-02 NC

NC = Not calculated due to the lack of appropriate accumulation data.
* Maximum soil exposure concentrations from O to 2 feet deep.
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be similar. The midpoint of the body weights reported for adult white-footed mice was 20 g
(based on a range of 13 to 27 g) (Merritt, 1987). Thus, a daily wet weight ingestion rate of 4
g/day was estimated. A dry weight dietary intake of 3.9 g/day was estimated from the wet
weight ingestion rate, based on a water content of 3% in the laboratory rat chow diet (EPA,
1993a). The estimation of chemical concentrations in plant seeds is discussed further in

Appendix D.

The mouse’s home range is reported to range from 0.1 to 2.5 acres (Burt and Grossenheider,
1980; Merritt, 1987). The sampling area of the Tar Dump Site covers approximately 0.25 to
0.5 acres, and the area between the sampling transects at the Hamill Road Dump No. 3 covers
approximately 1 acre. Since the lower end of the home range for the mouse falls within the

area of the dumps, it was assumed that 100% of the mouse’s forage would be obtained from

within the boundaries of each area.

Incidental Ingestion of Soil

The white-footed mouse may also be exposed to chemicals through the incidental ingestion of
surface soil. Mammals with ground foraging and nesting habits such as the white-footed mouse
tend to have increased exposure to surface soils. Therefore, it was assumed that the mouse may
inadvertently ingest surface soil while consuming plant seeds or while preening, nesting, or
foraging. The exposure doses to the white-footed mouse through incidental ingestion of soil

were determined using the approach and assumptions as presented in Table 3-10.

It has been estimated that less than 2% of the dry weight dietary intake of the white-footed

mouse consists of soil (EPA, 1993a). For this assessment it was assumed that soil intake is 2%
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of the dietary intake. A dry weight soil ingestion rate of 0.078 g/day was calculated for the
white-footed mouse based on 2% of its dry weight dietary intake of 3.9 g/day.

Total Exposure to the White-Footed Mouse

Based on the previous discussion, the total exposure of the white-footed mouse to chemicals

from the site was derived as follows:

Doseryy = Dosey, + Dosey
Where:
Doseron = Total dose (mg/kg-day).
Dos€,jan = Dose from ingestion of plant seeds (mg/kg-day).
Dose,; = Dose from soil ingestion (mg/kg-day).

The total and route-specific exposure doses estimated for the white-footed mouse are presented

in Tables 3-11 and 3-12 for the Tar Dump and Hamill Road Dump No. 3, respectively.

3.3.3 American Robin

The primary routes of potential on-site exposure that were evaluated for the American robin
include the ingestion of soil invertebrates and the incidental ingestion of soil. The methodology
used to calculate the exposure doses for the robin and the associated assumptions are presented

in the following paragraphs.
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Table 3-11

Model for Estimating Daily Intake by a White-Footed Mouse
Tennessee Products Site, Chattanooga, TN

EDI_, = EDI, + EDI_,

and
EpI, - CS X SIR x FI
* BW X CF
ppr_, - CP X PR X FI
seess BW X CF
where:
EDI, = Total estimated daily intake (mg/kg-day).
EDI, = Estimated daily intake through soil ingestion (mg/kg-day).
EDI,.., = Estimated daily intake through seed ingestion (mg/kg-day).
CS = Chemical concentration in soil (mg/kg).
Cp = Chemical concentration in plant seeds (mg/kg dry weight) -

equals soil concentration (CS) x chemical-specific plant uptake
factor (PUF).

SIR = Soil ingestion rate - 0.078 g dry weight/day; assumed to be 2%
of total food intake (EPA, 1993a).

PIR = Plant ingestion rate - 3.9 g dry weight/day; based on deer
mouse (EPA, 1993a).

FI = Fraction ingested from contaminated source - 1; the home

range of the white-footed mouse, 0.5 to 2.5 acres (Burt and
Grossenheider, 1976; Merritt, 1987), falls within the areas of

contamination on the site.

BW = Body weight - 0.020 kg (Merritt, 1987).

CF = Conversion factor - 1,000 g/kg.
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Table 3-12
Estimated Daily Intake of Chemicals of Potential Concern
White-footed Mouse
Tar Dump
Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Soil . Seed
Ingestion Ingestion
Pathway s Pathway b
Chemical (mg/kg-day) (mg/kg-day)
Organics
Acetone 3.51E-01 9.35E+02
lAldrin ND 3.85E-04
falpha - BHC 3.32E-03 5.15E-02
beta-BHC 1.76E-03 5.12E-02
delta-BHC 1.01E-03 1.64E-02
amma-BHC 1.11E-03 1.79E-02
ICarbazole 1.05E-03 4.17E-02
alpha-Chlordane ND 6.72E-03
amma-Chlordane 2.74E-04 5.83E-03
DDD ND 6.68E-05
DDT ND 8.78E-05
Dibenzofuran ND 2.94E-03
Dieldrin 1.52E-02 2.65E-01
|Endosulfan | 3.90E-04 6.70E-03
[Endosulfan 1i 4.29E-04 4.32E-03
Endrin ND 1.66E-04
Endrin aldehyde 3.39E-04 1.93E-04
Heptachlor 1.17E-03 6.49E-03
Heptachlor epoxide 3.43E-04 1.53E-02
Hexachlorobenzene 1.51E-03 2.80E-03
Methoxychlor ND 2.44E-03
2-Methylnaphthalene 7.02E-04 5.72E-03
Naphthalene 1.44E-03 3.97E-02
PAHs
Acenaphthylene 8.19E-03 8.96E-02
Anthracene 6.63E-03 2.44E-02
Benzo(a)anthracene 4.54E-02 6.65E-02
Benzo(a)pyrene 5.41E-02 4.12E-02
Benzo(b and/or k)fiuoranthene 1.22E-01 8.37E-02
Benzo(g,h.)perylene 2.50E-02 1.16E-02
Chrysene 4.75E-02 6.86E-02
Dibenzo(a,h)anthracene 2.11E-02 2.80E-02
Fluoranthene 5.07E-02 1.53E-01
Indeno(1,2,3-cd)pyrene 4.68E-02 1.60E-02
Phenanthrene 9.36E-03 7.19E-02
_Pyrene 4.97E-02 1.24E-01
[Tetrachioroethene 1.56E-05 1.04E-03
1,1,1-Trichloroethane 1.17E-05 2.26E-03
[Trichloroethylene 7.80E-06 9.04E-04
Xylenes (total) ND 1.07E-04
norganics
[Aluminum 5.46E+01 1.44E+00
enic 3.35E-02 1.11E-02
Barium 5.26E-01 3.41E-01
Beryilium ND 2.84E-04
ICadmium ND 1.08£-02
IChromium (total) 6.63E-01 1.61E-01
Cobalt 6.47E-02 2.74E-02
Copper 1.21E-01 1.40E+00
Iron 7.66E+01 3.64E+00
Lead 5.07E-01 1.45E-01
Manganese 3.23E+00 7.93E+00
,Mercury 3.08E-03 3.08E-02
Nickel 1.04E-01 3.74E-01
elenium ND 3.56E-03
ISilver 4.94E-02 7.90E-02
Vanadium 9.41E-02 1.29E-02
Zinc 8.10E-01 3.08E+01
ICyanide ND 9.48E-02

ND = Not detected in associated medium.
a Maximum soil exposure concentrations from 0 to 0.5 foot deep.
» Maximum soil exposure concentrations from 0 to 2 feet deep.
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Ingestion of Soil Invertebrates

The American robin, like most members of the thrush family (Turdinae), is primarily a ground
forager and feeds on fruits, insects and earthworms (Graber et al., 1971). For this assessment
potential exposure to the robin from chemicals of concern in its diet was evaluated based on the
consumption of earthworms. Although the diet of the robin does not consist entirely of
earthworms, for this assessment it is assumed that earthworms are the primary source of all
dietary exposure. The primary reasons for making this assumption are: (1) the earthworm is
one of the few invertebrates for which chemical uptake can be estimated, and (2) earthworms

would be expected to significantly bioaccumulate chemicals found in the soil as a result of both

dermal absorption and soil ingestion.

The model and assumptions used to estimate daily doses for the robin based on ingestion of
chemicals of concern in invertebrates (i.e., earthworms) are shown in Table 3-13. In a study
by Nagy (1987), field metabolic rates for approximately 10 species of passerine birds were
analyzed. Body weights were strongly correlated to bird metabolic rates. In determining an
appropriate ingestion rate for the robin, the following model from Nagy (1987) was used to

represent the relationship between field metabolic rate and body weight:

FMR = 2.123BWO7#

Where,
FMR = Field metabolic rate (kcal/day)
BW = Body weight (g)

Assuming an average robin body weight of 77 grams (Dunning, 1984), a field metabolic rate
of approximately 55 kcal/day was calculated. In order to convert this field metabolic rate to an
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Table 3-13
Estimated Daily Intake of Chemicals of Potential Concern
White-footed Mouse
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Soil Seed
Ingestion Ingestion
Pathway a Pathway »
Chemical (mg/kg-day) (mg/kg-day)
Organics
\Aldrin 5.07E-06 1.79E-04
beta-BHC 1.48E-03 1.60E-02
delta-BHC 3.63E-04 3.00E-03
gamma-BHC 4.20E-04 4.63E-03
Carbazole 5.07E-04 5.21E-02
alpha-Chlordane ND 3.55E-04
IDDT 1.72E-04 4.96E-04
|Dibenzofuran 2.18E-04 5.29E-03
Dieldrin 1.33E-03 2.31E-02
[Endosulfan | 7.80E-04 1.34E-02
[Endosulfan Ii 2.11E-04 3.30E-03
}Eirdosulfan sulfate 1.21E-04 1.32E-03
Endrin 1.25E-04 1.40E-04
Heptachlor 3.59E-04 1.99E-03
Hexachlorobenzene 3.45E-04 1.41E-04
2-MethyInaphthalene 3.20E-04 2.61E-03
[Naphthalene 7.02E-04 2.93E-02
PAHs
Acenaphthylene 1.33E-03 8.55E-02
Anthracene 9.75E-03 2.84E-02
Benzo(a)anthracene 7.80E-02 8.64E-02
Benzo(a)pyrene 7.41E-02 3.50E-02
Benzo(b and/or k)fluoranthene 1.76E-01 1.07E-01 -
Benzo{g,h,i)perylene 4.29E-03 5.22E-03
Chrysene 8.97E-02 9.94E-02
Dibenzo(a,h)anthracene 1.95E-02 2.19E-02
Fluoranthene 1.52E-01 2.91E-01
Indeno(1,2,3-cd)pyrene 5.07E-02 1.70E-02
Phenanthrene 2.22E-02 1.05E-01
Pyrene 1.44E-01 2.83E-01
Styrene 7.80E-06 7.70E-04
1,1,1-Trichloroethane 1.36E-04 5.37E-03
Xylenes (total) ND 3.20E-04
Inorganics
IAluminum 5.02E+01 1.94E+00
|Arsenic 4.29E-02 1.18E-02
Barium 4.81E-01 3.65E-01
[Beryllium ND 2.90E-04
{{Chromium (total) 3.13E-01 4.20E-02
{Cobalt 6.64E-02 2.46E-02
Copper 2.09e-01 1.40E+00
;Rn 8.19E+01 4.10E+00
{Lead 2.89E-01 8.22E-02
{Manganese 5.07E+00 1.95E+01
{Mercury 1.29E-03 8.58E-03
Nickel 9.89E-02 2.81E-01
Selenium 8.19E-03 1.02E-02
[Vanadium 9.75E-02 1.52E-02
Zinc 5.46E-01 1.64E+01
Cyanide 4.99E-03 1.68E-01

ND = Not detected in associated medium.
a Maximum soil exposure concentrations from 0 to 0.5 foot deep.
b Maximum soil exposure concentrations from O to 2 feet deep.
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ingestion rate, information on the energy content in earthworms was used. The gross energy
content of earthworms is approximately 4.6 kcal/g dry weight (EPA, 1993a). The amount of
metabolizable energy in an earthworm is equal to the gross energy multiplied by an assimilation
efficiency factor. Although an assimilation efficiency factor was not available for earthworms,
assimilation efficiency values of 72-79% have been reported for animal matter in the diet of
birds (EPA, 1993a). The midpoint of these range of values (76 %) was assumed for earthworms.
Thus, the amount of metabolizable energy in an earthworm was estimated to be 3.5 kcal/g dry
weight. Based on this information, a dry weight ingestion rate of 16 g/day was estimated for
the robin (i.e., 55 kcal/day + 3.5 kcal/g). The calculation of chemical concentrations in
earthworms is presented in Appendix C.

The dietary intake of the robin is assumed to occur solely in contaminated areas for each of the
sites, because the robin’s home range of 0.11 to 0.75 acres is less than the area of the tar dumps

at the site (Collins and Boyajan, 1965; Young, 1951).

Incidental Ingestion of Soil

The robin may ingest soil inadvertently while consuming earthworms and other ground-dwelling
prey, and while preening. The model and assumptions used to calculate a soil ingestion dose for

the robin are presented in Table 3-13.

Data regarding the incidental soil ingestion rate of the American robin were not available. EPA
(1993a) reports that the percent soil in the diet of a woodcock, which feeds extensively on
earthworms is approximately 10.4%. EPA (1993a) further suggests that other species that ingest
earthworms might be expected to have similar soil intakes. A best estimate of 10.4% of the dry

weight dietary ingestion rate was used for the robin’s incidental soil ingestion rate. A soil
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ingestion rate of 1.7 g dry weight/day was assumed for the robin based on a dietary intake of
16 g dry weight/day.

Total Exposure to the American Robin

Based on the previous discussion, the total exposure of the robin to chemicals from the site was

derived as follows:

Doseryy = Doseyom T+ DoOSe,
Where:
Doseryy = Total dose (mg/kg-day).
Dose,om = Dose from ingestion of earthworms (mg/kg-day).
Dose,; = Dose from soil ingestion (mg/kg-ddy).

The total and route-specific exposure doses estimated for the robin are presented in Tables 3-14

and 3-15 for the Tar Dump and Hamill Road Dump No. 3, respectively.

3.3.4 Muskrat

The primary routes of potential on-site exposure for the muskrat include the ingestion of clams
and the ingestion of surface water. The methodology used to calculate the various exposures

to the muskrat and the associated assumptions are presented in the following paragraphs.

Ingestion of Clams

Muskrats are primarily herbivorous, but some populations are more omnivorous (EPA, 1993a).

They feed on various portions of aquatic plants including roots, stems, leaves, shoots, and
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Table 3-14

Model for Estimating Daily Intake by an American Robin
Tennessee Products Site, Chattanooga, TN

EDI  =EDI_ +EDL . .

and
EDI, = CS X SIR X FI
’ BW x CF
EDL,. .. = CI x IIR X FI
veriem BW X CF
where:

EDI, = Total estimated daily ihtake (mg/kg-day).

EDL,; = Estimated daily intake through soil ingestion (mg/kg-day).

EDI, i iovertebrates = Estimated daily intake through soil invertebrate ingestion
(mg/ke-day).

CS = Chemical concentration in soil (mg/kg).

CI = Chemical concentration in invertebrate (mg/kg).

SIR = Soil ingestion rate - 1.7 g dry weight/day; assumed to be 10.4%
of food intake based on the woodcock, another species that
feeds extensively on earthworms (EPA, 1993a).

IIR = Invertebrate ingestion rate - 16 g dry weight/day (Nagy, 1987;
EPA, 1993a).

FI = Fraction ingested from contaminated source - 1; the home
range of the robin, 0.11 to 0.75 acre (Collins and Boyajian,
1965; Young, 1951), falls within the area of the site.

BW = Body weight - 0.077 kg (Dunning, 1984).

CF = Conversion factor - 1,000 g/kg.
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Table 3-15
Estimated Daily Intake of Chemicals of Potential Concern
American Robin
Tar Dump
Tennessee Products Site, Chattanooga, TN

Estimated Dalily Intake
Soil _Earthworm
Ingestion Ingestion
Pathway a Pathway b
Chemical (mg/kg-day) {mg/kg-day)
Organics
lAcetone 1.99E+00 NC
IAldrin ND 1.92E-03
aipha - BHC 1.88E-02 2.57E+00
beta-BHC 9.94€-03 2.56E+00
deita-BHC 5.74E-03 1.07E+00
amma-BHC 6.30E-03 8.96E-01
Carbazole 5.96E-03 NC
alpha-Chiordane ND 3.74E-02
amma-Chiordane 1.55E-03 3.24E-02
DDD ND 4.42E-02
DDT ND 1.72E-02
Dibenzofuran ND NC
Dieldrin 8.61E-02 8.02E+00
[Endosulfan | 2.21E-03 NC
Endosulfan || 2.43E-03 NC
Endrin ND 2.83E-02
Endrin aldehyde 1.92E-03 NC
Heptachlor 6.62E-03 NC
Heptachlor epoxide 1.94E-03 4.59E-02
Hexachlorobenzene 8.56E-03 NC
Methoxychlor ND 5.76E-01
12-Methyinaphthalene 3.97E-03 NC
Naphthalene 8.17E-03 2.01E-02
PAHs
Acenaphthylene 4.64E-02 7.66E-02
Anthracene 3.75€-02 8.05E-02
Benzo(a)anthracene 2.57E-01 8.63E-01
Benzo(a)pyrene 3.06E-01 1.58E+00 -
Benzo(b and/or k)fluoranthene 6.89E-01 1.54E+00
Benzo(g.h,i)perylene 1.42E-01 2.76E-01
Chrysene 2.69E-01 1.45E+00
Dibenzo(a,h)anthracene 1.18E-01 6.51E-01
Fluoranthene 2.87E-01 1.57E+00
Indeno(1,2,3-cd)pyrene 2.65E-01 1.0SE+00
Phenanthrene 5.30€-02 2.27-01
Pyrene 2.81E-01 1.32E+00
Tetrachloroethene 8.83E-05 NC
1,1,1-Trichloroethane 6.62E-05 NC
Trichloroethylene 4.42E-05 NC
Xylenes (total) ND NC
Inorganics
IAluminum 3.09E+02 8.05E+02
JArsenic 1.89E-01 9.50E-02
Barium 2.98E+00 8.72E+00
Beryllium ND NC
Cadmium ND 3.54E-01
Chromium (total) 3.75e+00 2.93E+01
Cobalt 3.66E-01 NC
Copper 6.86E-01 2.63E+00
Iron 4.34E+02 1.47E+03
Lead 2.87E+00 9.11E+00
Manganese 1.83E+01 1.86E+01
[Mercury 1.74E-02 5.99E-02
Nickel 5.91E-01 1.20E+01
Selenium ND NC
Silver 2.80E-01 NC
Vanadium 5.33E-01 NC
Zinc 4.59E+00 3.61E+02
iCyanide ND NC

NC = Not calculated due to the lack of appropriate accumulation data.
ND = Not detected in associated medium.

a Maximum soil exposure concentrations from 0 to 0.5 foot deep.

b Maximum soil exposure concentrations from 0 to 2 feet deep.
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tubers.—Animal foods such as fish, freshwater mussels and clams, insects, crayfish, and snails
are also eaten. Muskrat foods and feeding habits vary widely and depend on habitat, season,
and availability. Studies have shown that muskrats inhabiting lakes, reservoirs, and streams are
opportunistic feeders, and may feed on more animal matter than marsh muskrats (Chapman and
Feldhamer, 1982). For this assessment, potential exposure to the muskrat from chemicals of

potential concern in its daily diet was evaluated for the consumption of clams. Sufficient

information does not exist with which to estimate chemical uptake into aquatic plants.

The exposure doses to the muskrat through ingestion of clams was determined using the
approach and assumptions as presented in Table 3-16. The daily food ingestion rate for the
muskrat was assumed to be 0.30 g wet weight/g body weight per day based on information for
male and female muskrats (EPA, 1993a). Assuming a mean body weight of 1160 grams for an
adult muskrat (EPA, 1993a), a wet weight ingestion rate of 350 grams per day was estimated.

The home range of the muskrat ranges from 33 to 600 feet (Merritt, 1987). Since this falls
within the study area of the creek (1 mile), it was assumed that 100% of the muskrat’s forage
would be obtained from within the creek.

Ingestion of Water

The muskrat may also be exposed to chemical through the ingestion of water from Chattanooga
Creek. The model and assumptions used to estimate exposure doses to the muskrat through

surface water ingestion is presented in Table 3-16.

The surface water ingestion rate for the muskrat was estimated using the following allometric

equation developed to estimated water intake for mammals (EPA, 1993a):
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Table 3-16
Estimated Daily Intake of Chemicals of Potential Concern
American Robin
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Sail Earthworm
Ingestion Ingestion
Pathway a Pathway b
Chemical (mg/kg-day) (mg/kg-day)
Organics
IAldrin 2.87E-05 8.91E-04
beta-BHC 8.39E-03 7.98E-01
[detta-BHC 2.05E-03 1.95E-01
amma-BHC 243E-03 2.31E-01
Carbazole 2.87E-03 NC
alpha-Chlordane ND 1.97E-03
DDT 9.71E-04 9.69E-02
Dibenzofuran 1.24E-03 NC
Dieldrin 7.51E-03 6.99E-01
Endosulfan | 4.42E-03 NC
Endosulfan |l 1.19E-03 NC
[Endosulfan sulfate 6.84E-04 NC
|Endrin 7.06E-04 2.39E-02
’]ieptachlor 2.03E-03 NC
Hexachlorobenzene 1.95E-03 NC
i2-MethyInaphthalene 1.81E-03 NC
(Naphthalene 3.97E-03 1.48E-02
PAHs
Acenaphthylene 7.51E-03 7.31E-02
Anthracene 5.52E-02 1.05E-01
Benzo(a)anthracene 4.42E-01 1.126+00
Benzo(a)pyrene 4.19E-01 1.34E+400
Benzo(b and/or k)fluoranthene 9.94E-01 1.96E+00
Benzo(g,h,i)perylene 2.43E-02 1.25E-01
Chrysene 5.08E-01 2.10E+00
Dibenzo(a,h)anthracene 1.10E-01 5.09E-01
Fluoranthene 8.61E-01 3.00E+00
Indeno(1,2,3-cd)pyrene 2.87E-01 1.11E+00
Phenanthrene 1.26E-01 3.32E-01
Pyrene 8.17E-01 3.00E+00
Styrene 4.42E-05 NC
1,1,1-Trichloroethane 7.72E-04 NC
Xylenes (total) ND NC
Inorganics
uminum 2.84E+02 1.08E+03
|Arsenic 2.43E-01 1.01E-01
Barium 2.72E+00 9.34E+00
Beryllium ND NC
Chromium (total) 1.77E400 7.65E+00
Cobalt 3.76E-01 NC
Copper 1.18E+00 2.62E+00
iron 4.64E+02 1.66E+03
Lead 1.63E+00 5.16E+00
Manganese 2.87E+01 4.57E+01
Mercury 7.29E-03 1.67E-02
Nickel 5.60E-01 8.99E+00
Selenium 4.64E-02 NC
Vanadium 5.52E-01 NC
Zinc 3.09e+00 1.92E+02
Cyanide 2.83E-02 NC

NC = Not calculated due to the lack of appropriate accumulation data.
ND = Not detected in associated medium.

a Maximum soil exposure concentrations from 0 to 0.5 foot deep.

b Maximum soil exposure concentrations from O to 2 feet deep.
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0.099BW*°

Water Intake (L/day)

where, BW equals the body weight in kilograms. Using a body weight of 1.16 kg, a surface
water ingestion rate of 0.11 L/day was calculated.

Total Exposure to the Muskrat

Based on the previous discussion, the total exposure of the muskrat to chemicals from the site

was derived as follows:

Doseryy = DoSecum + DOS€syface water
Where:
Dos€ro = Total dose (mg/kg-day).
Doseciam = Dose from ingestion of clams (mg/kg-day).
DOSCsyrtace water = Dose from surface water ingestion (mg/kg-day).

Table 3-17 presents the model for estimating daily intake by a muskrat. The total and route-
specific exposure doses estimated for the muskrat are presented in Table 3-18.
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Table 3-17

Model for Estimating Daily Intake by a Muskrat
Tennessee Products Site, Chattanooga, TN

EDItotal = EDIsurfaccwutcr + EDIclams
and
CW x WIR X FI
EDInurface water = BW
EDL_ = CC x CIR X FI
e BW x CF
where:

EDI,,, = Total estimated daily intake (mg/kg-day).

EDL, e water = Estimated daily intake through surface water ingestion (mg/kg-
day). ’

EDI s = Estimated daily intake through clam ingestion (mg/kg-day).

Ccw = Chemical concentration in surface water (mg/L).

CcC = Chemical concentration in clams (mg/kg wet weight).

WIR = Water ingestion rate - 0.11 L/day; based on 0.099 x BW®’
(EPA, 1993a).

CIR = Clam ingestion rate - 350 g wet weight/day (EPA, 1993a).

FI = Fraction ingested from contaminated source - 1; the home
range of the muskrat, 33 to 600 feet (Merritt, 1987), falls within
the study area of the Chattanooga Creek.

BW = Body weight - 1.16 kg (EPA, 1993a).

CF = Conversion factor - 1,000 g/kg.
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Table 3-18

Estimated Daily Intake of Chemicals of Potential Concern

Muskrat
Chattanooga Creek

Tennessee Products Site, Chattanooga, TN

Estimated Daily Intake
Clam Surface Water
Ingestion Ingestion
Pathway Pathway
Chemical (mg/kg-day) (mg/kg-day)

Organics
Bis(2-ethylhexyl)phthalate [ ND |  8.12E-04
PAHs

Benzo(a)anthracene 5.43E-05 ND

Chrysene 5.43E-05 ND

Fluoranthene 9.05E-05 ND
Inorganics
Aluminum 5.43E+01 3.70E-02
Arsenic 4.53E-01 ND
Barium 7.24E-01 2.84E-03
Cobalt 1.06E-01 ND
Copper 4.22E+00 3.89E-04
Iron 9.056E+01 9.39E-02
Manganese 7.54E+00 2.56E-02
Mercury 7.24E-03 ND
Nickel 2.29E-01 ND
Selenium 3.92E-01 ND
Strontium 3.62E-01 7.59E-03
Titanium 3.62E-01 9.39E-04
Vanadium 7.54E-02 ND
Zinc 1.06E+01 9.48E-04

ND = Not detected in associated medium.

CHATTCRK.WK4
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SECTION 4
ECOLOGICAL EFFECTS CHARACTERIZATION

In the ecological effects characterization, information on the toxicity of the chemicals of potential
concern to ecological receptors is presented. The toxicity information is used in the development
of reference toxicity values (RTVs) (i.e., acceptable daily doses or media concentrations) for
selected indicator species. A comprehensive literature and database search was performed to

identify relevant toxicological data for the receptors. The data sources that were reviewed

included:

Federal/State Regulations and Guidance

PHYTOTOX database

ENVIROFATE database

Hazardous Substance Database (HSDB)

Registry of Toxic Effects of Chemical Substances (RTECs)
Integrated Risk Information System (IRIS) - (non gavage studies)
U.S. Fish and Wildlife Service Technical Reports.

Chemical Abstracts (CA Service)

In addition to these databases, toxicity information was obtained from a variety of primary

literature sources as presented throughout the following subsections.

4.1 TOXICITY TO AQUATIC LIFE
4.1.1 Surface Water

The toxicity of chemicals of potential concern in surface water was assessed by comparing
surface water concentrations in Chattanooga Creek to EPA Region 4 Freshwater Surface Water

Screening Values (EPA Region 4, 1995a). Both acute and chronic screening values have been
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developed by EPA Region 4, and are the same as the Federal Ambient Water Quality Criteria
(AWQC), where available. If insufficient data were available to derive a criterion, the screening
values were based on the lowest reported effect level with an applied safety factor of ten to
protect for more sensitive species. Of the screening values reported for the contaminants of
potential concern, aluminum, copper, iron, and zinc are based on EPA AWQC for the protection
of aquatic life. EPA’s criteria for copper and zinc have also been adopted by the State of
Tennessee. Where sufficient data are available, EPA’s AWQC are developed to protect 95 %
of all aquatic life including fish, aquatic invertebrates, and plants. The EPA Region 4 Screening
Values used to assess water quality for the COPCs are presented in Table 4-1.

4.1.2 Sediment

The toxicity of chemicals of potential concern identified in Chattanooga Creek sediments to
benthic and epibenthic life was assessed by the following methods:

. Conducting site-specific sediment toxicity tests with Ceriodaphnia.
o Conducting site-specific Microtox tests using sediment pore water.
° Comparing sediment contaminant concentrations to EPA Region 4 Sediment

Effect Values, Ontario’s Sediment Quality Guidelines, and EPA’s Sediment
Quality Criteria.

These methods are described in more detail in the following paragraphs.
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Table 4-1
EPA Region 4 Freshwater Surface Water Screening Values
Chronic Acute
Screening Values Screening Value
(Organics-ug/L) (Organics-ug/L)
Chemical (Inorganics-mg/L) | (Inorganics-mg/L)
Ornganics
_|Bis(2-ethylhexyl)phthalate . ... | 0.3 ! 1110 I
Inorganics
Aluminum 0.087 0.75
Barium NA NA
Copper 9.6 a 14 a
Iron 1 NA
Manganese NA NA
Strontium NA NA
Titanium NA NA
Zinc 86 a 95 a |

a = Hardness dependent criteria, calculated using a hardness of 78 ppm.
NA = Criteria not available
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Sediment Toxicity Tests

A Ceriodaphnia dubia (cladoceran) 7-day chronic test was conducted using whole sediment
samples. The test was run on sediment samples collected at all of the 9 sediment sampling
locations in Chattanooga Creek (see Figure 2-2), plus a laboratory control. The endpoints
evaluated were survival and reproduction (average number of young). Ceriodaphnia were
exposed in a static renewal system, using 10 organisms per test concentration, and 10 replicate
test chambers per concentration. The test results are shown in Table 4-2, and indicate that adult
survival and reproduction were significantly lower for sediment collected at sampling locations
DC-1 and DC-5U. The toxicity was particularly great in DC-5U where 0% adult survival and

reproduction was observed.

Microtox Tests

A Microtox test was run using sediment decantation (pore water). The test was run on pore
water from sediments collected at 4 locations on Chattanooga Creek (DC-5U, DC-6U, DC-7U,
and upgradient sample DC-8U), plus a laboratory control. The Microtox test measures the light
output of luminescent bacteria (Photobacterium phosphoreum) before and after they are exposed
to a sample of unknown toxicity. The degree of light loss indicates the degree of toxicity of
the sample. The results are expressed as an EC50 (Effective Concentration). The Effective
Concentration is the sample concentration that causes 50% reduction of light output after a 15
minute exposure. The test results are shown in Table 4-2, and indicate that light inhibition is

occurring in sediment sample DC-5U.

NOR/K:\WP\ 04400\ 048\ RAMJUOOT.WP 4-4



This document was prepared by Roy F. Weston, Inc., expressly for EPA. 1 shall not be disclosed, in whole or in part, without the
express written permission of EPA.

Ecological Risk Assessment
Tennessee Products Site
Section: Section 4
Revision: 0

Date: April 1996

Table 4-2

Sediment Toxicity Testing Results
Tennessee Products Site, Chattanooga, TN

Sediment Ceriodaphnia 7-day Chronic Test * Microtox EC50 °
Sample ID Adult Survival Average # of (% Sample)
Young
DC-1 4° 9.8°
DC-2 10 14.4
DC-3U 8 23.9
DC-4U 8 17.6
DC-5U 0° 0°
DC-6U 8 22.4
DC-7U 6 19.8
DC-8U 6 19.7
DC-9U 10 20.1
Control 21.1
Reference e
Toxicant
(phenol)

* Conducted using whole sediments
® Conducted using sediment pore water. ECS0 represents 50% reduction in light emissions.
® Indicates value is significantly different from control value (at p=0.05)
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Sediment Quality Guidelines/Criteria

EPA Region 4 has developed Sediment Screening Values from statistical interpretations of effects
databases obtained from the literature as reported in publications from the State of Florida, the
National Oceanic and Atmospheric Administration, and a joint publication by Long et al. (EPA
Region 4, 1995a). These values are generally based on observations of direct toxicity.
However, when the Contract Laboratory Program’s practical quantification limit (PQL) is above
the effect level, the screening value defaults to the PQL. For purposes of this risk assessment,
the sediment concentrations from the site were only compared to the Sediment Effects Value,
and do not consider PQLs. Where sediment effect values were not provided by EPA Region
4, but were available from Ontario’s Guidelines for the Protection and Management of Aquatic
Sediment Quality (OMOE, 1993), these values were also used for comparison. Ontario’s Lowest
Effect Levels (LELs) were used, and represent the level at which actual ecotoxic effects become
apparent. The EPA Region 4 Sediment Effect Values and Ontario’s LELs are presented in
Table 4-3 for the contaminants of potential concern. In addition to these values, EPA has
developed Sediment Quality Criteria for 5 organic compounds, 4 of which were detected in site
sediments, and include acenaphthene, dieldrin, fluoranthene, and phenanthrene (EPA, 1993
b,c,d,e). Although EPA Region 4 has already provided Sediment Effect Values for these
compounds, these criteria are presented for comparison purposes. EPA’s sediment criteria for

the COPCs are presented in Table 4-4 for different organic carbon levels.

4.2 TOXICITY TO TERRESTRIAL WILDLIFE

In deriving RTVs for wildlife, many sources were reviewed, often providing exposure data
associated with a variety of toxicity endpoints (i.e, LOAEL, NOAEL, LDs,) and effects (i.e.,

neurotoxicity, developmental toxicity, death). The toxicity values used in the assessment were
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Table 4-3
Sediment Effect Values
Sediment
Effect Values a
(Organics-pg/kg)
Chemical (Inorganics-ma/kg) Source
Organics
iAcetone NA —
ialpha - BHC 6.00E+00 OMOE, 1993
{beta-BHC 5.00E+00 OMOE, 1993
detta-BHC NA -

BHC —____ ___ 3.20E-01 EPAReg.4,1995a | =
Carbazole NA —
Chlorobenzene NA —
o-Chlorotoluene NA -

Chlorotoluene NA —
Dibenzofuran NA -—
1,2-Dichlorobenzene NA —
1,4-Dichlorobenzene NA —

Dieldrin 2.00E-02 EPA Reg. 4, 1995a
Endosulfan | NA —
Endosulfan Il NA —
Ethylbenzene NA -
Heptachlor epoxide 5.00E+00 OMOE, 1993
Hexachlorobenzene 2.00E+01 OMOE, 1993
Methoxychlor NA -
|[2-Methylnaphthalene 2.02E+01 EPA Reg. 4, 1995a
3- and/or 4-)Methyiphenol NA —
!&aphthalene 3.46E+01 EPA Reg. 4, 1995a
PAHs
Acenaphthene 6.71E+00 EPA Reg. 4, 1995a
Acenaphthylene 5.87E+00 EPA Reg. 4, 1995a
Anthracene 4.69E+01 EPA Reg. 4, 1995a
Benzo(a)anthracene 7.48E+01 EPA Reg. 4, 1995a
Benzo(b and/or k) fiuoranthene 2.40E+02 OMOE, 1993
Benzo(g,h,i)peryiene 1.70E+02 OMOE, 1993-
Benzo(a)pyrene 8.88E+01 EPA Reg. 4, 1995a
Chrysene 1.08E+02 EPA Reg. 4, 1995a
Dibenzo(a,h)anthracene 6.22E+00 EPA Reg. 4, 1995a
Fluoranthene 1.13E+02 EPA Reg. 4, 1995a
Fluorene 2.12E+01 EPA Reg. 4, 1995a
Indeno(1,2,3-cd)pyrene 2.00E+02 OMOE, 1993
Phenanthrene 8.67E+01 EPA Reg. 4, 1985a
Pyrene 1.53E+02 EPA Reg. 4, 1995a
Toluene NA —
iXylene NA —
Inorganics
JAluminum NA —
|Arsenic 7.24E+00 EPA Reg. 4, 1995a
Barium NA —
Beryllium NA —
Cobalt 5.00E+01 OMOE, 19393
1.87E+01 EPA Reg. 4, 1995a
2.00E+04 OMOE, 1993
3.02E+01 EPA Reg. 4, 1995a
NA —
4.60E+02 OMOE, 1993
1.30E-01 EPA Reg. 4, 1995a
NA —
1.59E+01 EPA Reg. 4, 1995a
Strontium NA -
[Titanium NA —
Vanadium NA —
fyttrium NA —
Zinc 1.24E+02 EPA Reg. 4, 1995a

« The sediment values reported for the Ontario Ministry of the Environment (OMOE)

are Lowest Effect Levels.
NA = Criteria not available
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EPA Sediment Quality Criteria

Sediment quality Criteria (mg/kg) by % Total Oganic Carbon

Chemical 1% 2% 3% 4% 5% 10%
Dieldrin 0.11 0.22 0.33 0.44 0.55 1.1
Fluoranthene 6.2 12.4 18.6 24.8 31 62
Acenaphthene 1.3 2.6 3.9 52 6.5 13
Phenanthrene 1.8 3.6 5.4 72 9 18
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those that exhibit the lowest exposure doses reported to be toxic or the highest doses associated
with no adverse effects. If a dose reported to be toxic was used as the basis of the RTV, it was

extrapolated to a no effect dose.

The process of selecting an appropriate toxicity endpoint for use in the RTV derivation requires
guidelines for determining the appropriateness of specific endpoints. In general, effects that
have apparent ecological implications were preferentially used. Thus, preference was given to
endpoints such as reproductive effects (e.g., decreased fertility, teratogenicity, developmental
effects, and fetal reabsorption) and mortality of adults or offspring, both of which would impact
the species population. Preference was also given to serious histopathological effects (necrosis
or other damage to target organs tissues: liver, kidney, brain/central nervous system, lungs,
stomach, pancreas, etc.) that would impact primary body functions. In the absence of these
preferred data, consideration was also given to effects such as alteration in biochemical functions
of organs that could be correlated with decreased survivability (e.g., acetylcholinesterase
function), as well as alteration in normal behavior that may result in decreased survivability of
a receptor (e.g., impaired motor skills, increased reaction time, altered feeding habits). Other
types of effects data such as increased body weight, decreased liver size, increased blood lead,
which are not readily associated with decreased survivability or longevity, were only used in the

absence of preferred toxicity data.

In deriving RTVs, data for chronic toxicity were preferentially used, when available. The
resulting RTV will thus protect for chronic effects. Chronic exposure has been defined by Suter
(1993) as an extended exposure of an organism to a chemical, which is conventionally taken to
include at least a tenth of the life span of the species. Although chronic studies, as defined here,
were preferentially used in the assessment, some studies may fall into a subchronic category, in

which the length of the study extends less than an tenth of the lifespan, but longer than what
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would be considered an acute exposure. Acute exposure is defined in this assessment as a brief =~

exposure to a chemical, which refers to an instantaneous exposure (e.g., oral gavage) or
continuous exposures of minutes to a few days (Suter, 1993). In the absence of chronic data,
RTVs were derived based on available acute data, and thus protect for potential acute effects.

Potential acute effects are discussed separately from chronic effects in the risk characterization.

Since toxicity data for terrestrial wildlife are not nearly as complete as that found for laboratory
and aquatic species, extrapolation of toxicity data from other animal studies is often necessary.
Because of the uncertainty associated with these extrapolations, safety factors are applied to
toxicological data to derive RTVs. The approach taken to derive RTVs for this study is
provided in Table 4-1.

For those chemicals for which only acute lethality values were available, RTVs were derived
by dividing acute toxicity values by an appropriate safety factor. Based on the guidance
provided by EPA, a median lethal dose (LDs,) was extrapolated to an acute toxicity threshold
by dividing the LDy, by a safety factor of 5. This safety factor is based on an analysis of dose
response data for pesticides. A dose response five times lower than the LDs, would be expected
to result in a mortality rate of about 1% under typical conditions, and up to 10% when the
responses in test populations are highly variable. Protection of 90 to 99 percent of a population
is expected to provide an adequate margin of safety. Furthermore, Lewis et al. (1990)
determined chemical-specific ratios between LDj, values and NOAELSs for the same species in
a total of 490 studies. The results of the evaluation by Lewis et al. indicated that a factor of 6
was adequate to protect 99.9 percent of the populations for 85 percent of all evaluated chemicals.
Thus, dividing an LD;, by a factor of five to extrapolate to a NOAEL should be adequately

protective of sensitive members of a given population.
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A safety factor of 5 was applied in the extrapolation of a chronic lowest-observable-adverse-
effect-level (LOAEL) to a chronic no-observable-adverse-effect-level (NOAEL). EPA
recommends a factor of 1 to 10 when extrapolating from a chronic LOAEL to a chronic NOAEL
(BPA, 1991b). Weil and McCollister (1963) examined ratios of LOAELs to NOAELs from
chronic and subchronic studies. Their analysis showed that 96% (50 out of 52) of the ratios
were less than or equal to 5 (Lewis et al., 1990).

When deriving RTVs based on acute and/or chronic effects, extrapolation of toxicity data from
other animal studies is often necessary since toxicity data for wildlife are not nearly as complete
as those found for aquatic species. For such extrapolations, it is preferable to use data from the
most closely related species. A safety factor of 5 was applied to account for differences between
toxicity test species and site-specific receptors. The safety factors previously discussed are
summarized in Table 4-5. An example of the steps taken to derive an RTV for a receptor
species from a chronic LOAEL for a different species is also presented in this table.

Using this methodology, the estimated RTVs for the Northern short-tailed shrew and the white-
footed mouse are the same, and the estimated RTVs for the robin and song sparrow are the
same. The RTVs for the mammalian and avian species are presented in Tables 4-6 and 4-7,

respectively, along with the toxicity data used to calculate the RTVs.

4.3 TOXICITY TO TERRESTRIAL VEGETATION

There is currently no EPA guidance for quantitatively evaluating potential adverse effects to
plants growing in contaminated soils. For this assessment, the phytotoxic potential of site-
related chemicals was evaluated by comparing soil concentrations at the site to growth medium

concentrations reported in the literature to cause adverse effects in plants Soil concentrations
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Safety Factors Used to Derive Reference Toxicity Values for

Indicator Species

Available Toxicity Endpoint

Target Toxicity Endpoint

Safety Factor

Sensitivity (i.e., different
species but same class)

Acute Lethality (i.e., LDsg) Acute Toxicity Threshold 5
Chronic LOAEL Chronic NOAEL 5
Within Phylogenetic Class Target Species Toxicity 5

For example, in developing a reference toxicity value for a least shrew when the only data
available is a chronic LOAEL for a rat, the following steps would be taken:

Rat chronic LOAEL for Compound X = 500 mg/kg.

(1) Chronic LOAEL - Chronic NOAEL

(2) Within Phylogenetic Class — Target Species RTV

NOR/K:\WP\04400\ 048\ TBL4-5.WP
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Table 4-6

Basis of the Mammalian Reference Toxicity Values (RTVs)

(ng/kg-day)

Applied | Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
Organics
Acetone Rat Chronic NOAEL | No effect on 9.00E+02 | Dietz et al., 1991 5 1.8E+02
spermatogenesis
Aldrin Rat Chronic Effect Nephritis in females 2.50E-01 | Reuber, 1980 25 1.0E-02
Dose
alpha-BHC Mouse Chronic NOAEL | No liver toxicity 1.30E+01 | Ito et al., 1973 5 2.6E+00
beta-BHC Rat Chronic NOAEL | No reduced body weight 2.50+00 | Van Velsen et 5 5.0E-01
gain, neurological effects, or al., 1986
hematological effects
delta-BHC Mouse Chronic NOAEL | No liver toxicity 3.25E+01 | Ito et al., 1973 5 6.5E+00
gamma-BHC Rat Chronic NOAEL | No liver/kidney toxicity 3.30E-01 | Zoecon Corp., 5 6.6E-02
1983
Bis(2- Mouse Chronic NOAEL | No offspring effects 6.50E+01 | Tyl et al., 1988 5 1.3E+01
ethylhexyl)phthalate
Carbazole NDA - - - - - NTV
Chlordane Mouse Chronic NOAEL | No significant liver lesions 6.50E-01 | Khasawinah and 5 1.3E-01
Grutsch, 1989
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Applied | Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
DDD Rat Chronic Effect Decreased organ/body 1.21E+02 | Hamid et al., 25 4.8E+00
Dose weight;suppressed immunity 1974
DDT Rat Chronic NOAEL | No growth effect on pups 1.00E+00 | Clement and 5 2.0E-01
Okey, 1974
Dibenzofuran NDA - - - - - NTV
Dieldrin Mouse Chronic NOAEL | No significant pup mortality 3.30E-01 | Virgo and 5 6.6E-02
Bellward, 1975
Endosulfan I Rat Acute NOAEL No liver enzyme induction 2.50E+00 | Den Tonkelaar 5 5.0E-01
and Van Esch,
1974
Endosulfan IT Rat Acute NOAEL No liver enzyme induction 2.50E+00 | Den Tonkelaar 5 5.0E-01
and Van Esch,
1974
Endosulfan Sulfate Rat Acute LD50 Mortality 1.80E+01 | RTECS, 1993 25 7.2E-01
Endrin Rat Chronic NOAEL | No significant mortality 2.50E-01 | Treon et al., 5 5.0E-02
1955
Endrin Aldehyde NDA - - — ] - — NTV
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Table 4-6 (Continued)

Basis of the Mammalian Reference Toxicity Values (RTVs)

body weight ratio

(mg/kg-day)
Applied {| Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
Heptachlor Rat Chronic Effect 16% embryo survival, 2.50E-01 | Green, 1970 25 1.0E-02
Dose decreased fertility
Heptachlor epoxide Rat Chronic NOAEL | No effects 2.50E-01 | Dow Chemical 5 5.0E02
Co., 1959
Hexachlorobenzene Rat Chronic NOAEL | No liver toxicity 8.00E-02 | IRIS, 1996 5 1.6E-02
2-Methylnaphthalene | NDA — - el - NTV
Methoxychlor Rat Chronic Effect Reduced fertility, late onset 6.00E+01 | Harris et al., 25 2.4E+00
Dose of puberty 1974
Naphthalene Rat Chronic No Mortality 4.10E+01 | Schmahl, 1955 5 8.2E+00
Effect Dose
PAHs* Mouse Chronic No No effect on 1.30E+02 | Rigdon and Neal, 5 2.6E+01
Effect Dose reproduction/fertility 1965
Styrene Rat Chronic No No systemic toxic effects 2.10E+01 | ATSDR, 1992b 5 4.2E+00
Effect Dose
Tetrachloroethene Rat Chronic LOAEL | Decreased body weight in 5.60E+01 | Hayes et al., 25 2.2E+00
females, increase organ to 1986
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Table 4-6 (Continued)

Basis of the Mammalian Reference Toxicity Values (RTVs)

(mg/kg-day)

Applied | Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
1,1,1-Trichloroethane | Mouse Chronic No Reproductive performance 1.00E+03 | Lane et al., 1982 5 2.0E+-02
Effect Dose and mortality
Trichloroethene Mouse Chronic NOAEL | No liver, kidney, testis, pup 2.96E+02 | NTP, 1985 5 5.9E+01
weight effects
Xylenes NDA - - - - - NTV
Inorganics
Aluminum Rat Chronic No No reproductive 7.75E+01 Dixon et al., 5 1.6E+01
Effect Dose abnormalities in male rats 1979
Arsenic Mouse Chronic NOAEL | Decreased survival 6.25E+00 | Schroeder and S 1.3E+00
Balassa, 1967
Barium Mouse Chronic NOAEL | No significant mortality or 1.83E+02 | Dietz et al., 1992 5 3.7E+01
behavioral effects
Beryllium Rat Acute Effect Rickets 6.25E+01 | Guyatt et al., 25 2.5E+00
Dose 1933
Cadmium Rat Chronic NOAEL | No effect on motor or 1.64E+00 | Kotsonis and 5 3.3E-01
kidney function Klaassen, 1978
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Table 4-6 (Continued)

Basis of the Mammalian Reference Toxicity Values (RTVs)

(mg/kg-day)

Applied | Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
Chromium Mouse Chronic No No effect on hematology, 1.47E+03 | Ivankovic et al., 5 2.9E+02
Effect Dose organ weight, or 1975
reproduction
Cobalt Rat Chronic NOAEL | No testicular atrophy 5.00E+00 | Nation et al., 5 1.0E+00
1983
Copper Mouse Chronic NOAEL | No reproductive effects 2.60E+02 | Lecyk, 1980 5 5.2E+01
Iron NDA - - - — — NTV
Lead Rat Chronic NOAEL | No depressed immunity 4.60E+00 | Luster et al., 5 9.2E01
1978
Manganese Rat Chronic Effect Motor ability, aggressive 1.40E+02 | Chandra, 1983 25 5.6E+00
Dose behavior
Mercury Rat Chronic NOAEL | Kidney enlargement 3.15E+01 | Fitzhugh et al., 5 6.3E+00
1950
Nickel Rat Chronic Effect Increased number of young 7.00E-01 | Schroeder and 25 2.8E-02
Dose deaths and runts Mitchener, 1971
Selenium Mouse Chronic NOAEL | No effects on fetal growth 3.75E-01 | Nobunga et al., 5 7.5E-02
1979
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Table 4-6 (Continued)

Basis of the Mammalian Reference Toxicity Values (RTVs)

(mg/kg-day)

Applied | Mammalian
Chemical Species Toxicity Effect Dose Reference Safety RTVs
Endpoint (mg/kg-day) Factor | (mg/kg-day)
Silver Rat Chronic No No effects 2.00E+01 | Walker, 1971 5 4.0E+00
Effect Dose
Strontium Rat Chronic No No change in histology or 2.67E+02 | Skoryna and 5 5.3E+01
Effect Dose bone calcium levels Fuskova, 1981
Titanium Rat Chronic Effect Significant increase in young 7.10E-01 | Schroeder and 25 2.8E-02
Dose deaths Mitchener, 1971
Vanadium Mouse Chronic NOAEL | No decreased motility, 1.68E+01 | Llobet et al., 5 3.3E+00
fertility 1993
Zinc Rat Chronic NOAEL | No reproductive effects 1.00E+02 | Schlicker and 5 2.0E+01
Cox, 1968
Cyanide Rat Chronic No No gross signs of toxicity or 1.08E+01 | IRIS, 1996 5 2.2E+400
Effect Dose histopathologic lesions

NOAEL - No-observable-adverse-effect-level.
“This data is based on benzo(a)pyrene. The RTV for benzo(a)pyrene was applied to all PAHs.
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Table 4-7

Basis of the Avian Reference Toxicity Values (RTVs)
(mg/kg-day) ‘
\

Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) day)
Organics
Acetone Japanese Acute No No overt signs of toxicity 1.41E+04 | Hill and 5 2.8E+03
quail Effect Dose Camardese,
1986
Aldrin Mallard Chronic Mortality 5.00E+00 | Tucker and 25 2.0E-01
LOAEL Crabtree,
1970
alpha-BHC NDA - - NTV
beta-BHC NDA - - --- - - NTV
delta-BHC NDA — - --- - - NTV
gamma-BHC Japanese Acute LC50 | Mortality 6.10E+01 | Hill and 25 2.4E+00
quail Camardese,
1986
Bis(2- White Chronic Decreased body weight and egg 5.64E+02 | Wood and 25 2.3E+01
ethylhexyl)phthalate Leghorn Effect Dose production, and cholesterol Bitman,
Chicken changes ‘ 1980
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Table 4-7 (Continued)

Basis of the Avian Reference Toxicity Values (RTVs)

(mg/kg-day)
Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) day)
Carbazole NDA - - - - - NTV
Chlordane Bobwhite Acute LC,, 50% mortality 5.22E+01 | Heath et al., 25 2.1E+00
(chick) 1972
DDD Ring-necked | Acute LC,, 50% mortality 5.90E+-01 | Hilletal., 25 2.4E+00
pheasant 1975
DDT Mallard Chronic No eggshell thinning 1.85E-01 Davison and 5 3.7E02
(adult) NOAEL Sell, 1974
Dibenzofuran NDA - - -— - -— NTV
Dieldrin Bobwhite Acute LCS50 Mortality 6.00E+00 | Heath et al., 25 2.4E01
quail 1972
Endosulfan I Bobwhite Acute LC50 Mortality 1.88E+02 Hill et al., 25 7.5E+00
quail (9-day- 1975
old)
Endosulfan IT Bobwhite Acute LC50 Mortality 1.88E+02 Hill et al., 25 7.5E+00
quail (9-day- 1975
old)
Endosulfan sulfate NDA - - - - - NTV
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Basis of the Avian Reference Toxicity Values (RTVs)

Table 4-7 (Continued)

(mg/kg-day) ‘
|
\
Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- \ Factor (mg/kg-
day) day)
Endrin Mallard Chronic No reproductive effects 1.20E-01 Heath et al., 5 2.4E-02
NOAEL 1972
Endrin aldehyde NDA - - - — - NTV
Heptachlor Chicken (3- Acute Effect State of stress (decreased body 9.50E-02 25 3.8E-03
week-old) Dose weight)
Heptachlor epoxide NDA -— - - —- — NTV
Hexachlorobenzene Quail Chronic No effects on liver, kidney, 1.00E-01 Verscheuren, 5 2.0E-02
NOAEL neurological system, or egg 1983
production
Methoxychlor Japanese Acute No No overt signs of toxicity 7.89E+02 | Hill and 5 1.6E+02
quail (14- Effect Dose Camardese,
day-old) 1986
2-Methylnaphthalene NDA - - - - - NTV
Naphthalene Bobwhite Acute Decreased body weight gain 3.47E4+-02 | Wildlife 5 6.9E+01
quail (13- NOAEL International
day-old) Ltd., 1985
PAHs NDA - - --- - - NTV
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Table 4-7 (Continued)

Basis of the Avian Reference Toxicity Values (RTVs)

(mg/kg-day)
Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) day)
Styrene NDA - - - -— - NTV
Tetrachloroethene NDA -— - - — — NTV
1,1,1-Trichloroethane | NDA -— - - - — NTV
Trichloroethylene NDA - - - - - NTV
Xylenes (total) Japanese Acute No overt signs of toxicity 1.94E+4-03 | Hill and 5 3.9E+02
quail (14- NOAEL Camardese,
day-old) 1986
Inorganics
Aluminum Japanese Chronic Body weight/growth/egg 2.60E+01 | Hussein et 5 5.2E+00
quail NOAEL production al., 1988
Arsenic Mallard Chronic No significant behavioral effects | 2.89E+01 | Whitworth et 5 5.8E+00
(1-day old) | NOAEL al., 1991
Barium NDA — — NTV
Beryllium NDA — NTV
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Table 4-7 (Continued)

Basis of the Avian Reference Toxicity Values (RTVs)

(mg/kg-day)

Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) ‘ day)
Cadmium Mallard Chronic Egg production suppression 2.00E+01 White and 25 8.0E-01
LOAEL Finley, 1978
Chromium Chicks Chronic No effects on body weight or 9.52E+01 | Hill and 5 1.9E+01
(3-week old) | NOAEL mortality Matrone,
1970
Cobalt NDA - - — - - NTV
Copper Chicks Chronic No significant mortality 5.60E+01 | Mehring et 5 1.1E+01
(1-day old) NOAEL al., 1960
Iron NDA - --- - - --- NTV
Lead Japanese Chronic No anemia, no depressed 2.60E+01 | Morgan et 5 5.2E+00
quail (chicks) | NOAEL growth al., 1975
Manganese Turkey Acute No effects on Body weight 2.29E+02 | Vohra and 5 4.6E+01
poults NOAEL Kratzer,
1968
Mercury Japanese Chronic No reproductive effects 1.79E-01 Hill and 5 3.6E-02
quail (<1- NOAEL Shaffner,
year-old) 1976
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Table 4-7 (Continued)

(mg/kg-day)

Basis of the Avian Reference Toxicity Values (RTVs)

Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) day)
Nickel Chicks Acute No depressed weight gain 1.69E+01 | Weber and 5 3.4E+00
(1-day old) NOAEL Reid, 1968
Selenium Mallard Chronic No reproductive effects 4.90E-01 Heinz et al., 5 9.8E-02
NOAEL 1989
Silver Chicks (1- Chronic Increased mortality, depressed 8.60E+01 | Peterson and 25 3.4E+00
day-old) Effect Dose growth Jensen, 1975
Strontium NDA - - -— — - NTV
Titanium NDA - - - - -— NTV
Vanadium White Chronic Decreased hatchability 3.30E+00 | Berg et al., 25 1.3E01
leghorn hens | LOAEL 1963
(15-month-
old)
Zinc Chicks Chronic No decrease in body weight or 2.53E+02 | Ohetal., 5 5.1E+01
(1-day old) NOAEL food consumption 1979
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Table 4-7 (Continued)

Basis of the Avian Reference Toxicity Values (RTVs)

(mg/kg-day)
Applied Avian
Chemical Species Toxicity Effect Dose Reference Safety RTV
Endpoint (mg/kg- Factor (mg/kg-
day) day)
Cyanide Starling Acute LD50 Mortality 9.00E+00 | Wiemeyer et 25 3.6E-01
al., 1986

NDA - No Data Available

NOAEL - No-observable-adverse-effect-level
LOAEL - Lowest-observable-adverse-effect-level
LDS50 - Dose lethal to 50% of the test organisms
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Date: April 1996

that did not result in any toxic effects in plants were also used as a basis of comparison, when

available. Plant toxicity data are presented in Table 4-8.

4.4 TOXICITY TO SOIL INVERTEBRATES

There is currently no EPA guidance for quantitatively evaluating potential adverse effects to soil
invertebrates inhabiting contaminated soils. For this assessment, potential toxicity to soil
invertebrates from exposure to site-related chemicals was evaluated by conducting site-specific
earthworm toxicity tests. The tests were 14-day static survival tests, in which earthworms
(Eisenia andrei) were exposed to 5 site soil samples, 3 which were collected in the tar dump
(SC-2U, SC-3M, SC-8L), and 2 which were collected in Hamill Road Dump No. 3 (SC-18U,
SC-19L). The rationale for choosing these soil samples to run the toxicity test is presented in
Table 4-9, along with the results of the earthworm toxicity test. The results show that no

significant toxic effects were observed in any of the site-related soil samples.
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Table 4-8

Summary of Available Plant Toxicity Values
Tennessee Products Site - Chattanooga, TN

No Lowest
Medium Observed Effect | Observed Effect
or Plant Concentration« | Concentration v
Chemical Soil Type Species (mg/kq) (mg/kq) Effect Reference
Organics
Aldri sandy loam Bengal gram - 1.00E+00 reduced nodulation Kapoor et al., 1977
: sandy loam Bengal gram -- 1.00E+01 reduced N fixation Kapoor et al., 1977
S soil corn - 3.70E-01 10% decease in size | Phytotox Database, 1996
beta-BHC agricultural loam lettuce -on >1.00E+03 50% reduction in growth | Hulzebos et al., 1993
lgamma-BHC alluvial soil groundnut — 1.00E+00 reduced root nodulation | Misra and Gaur, 1974
sand pea plant - 2.00E+00 reduced root length Chametski et al., 1973
sand pea plant -—- 4.00E+00 no secondary roots Charnetski et al., 1973
sand pea plant — 8.00E+00 root cells vacuolated Chametski et al., 1973
alluvial soil groundnut o 1.00E+01 no root nodulation Misra and Gaur, 1974
sand pea plant — 3.00E+01 no cellular organization | Chametski et al., 1973
: o alluvial soil groundnut - 1.00E+02 decrease in pod yield Misra and Gaur, 1974
Chiordane soil turfgrass - 3.25E+01 95% reduction in germin. | Phytotox Database, 1996
soil bean 3.85E+01 - no injury to shoots Phytotox Database, 1996
soil corn --- 1.15E+00 plant size Phytotox Database, 1996
agricultural loam lettuce -—- >1.00E+03 50% reduction in growth Hulzebos et al., 1993
soil cotton - 1.56E+04 decrease in plant yield | Phytotox Database, 1996
Naphthalene agricultural loam lettuce --- 1.00E+02 50% reduction in growth Hulzebos et al., 1993
etrachloroethene agricultural loam lettuce -—- >1.00E+03 50% reduction in growth | Hulzebos et al., 1993
1,1,1-Trichloroethane agricultural loam lettuce --- >1.00E+03 50% reduction in growth | Hulzebos et al., 1993
0-Xylene agricultural loam lettuce -—- >1.00E+03 50% reduction in growth | Hulzebos et al., 1993
Inorganics
Aluminum silt loam white clover -—- 5.00E+01 seedling establish Will and Suter, 1994
IArsenic sandy loam cotton - 1.12E+01 shoot weight Will and Suter, 1994
; sandy loam soybean --- 1.12E+01 shoot weight Will and Suter, 1994
black clay soybean — 2.24E+01 shoot weight Will and Suter, 1994
black clay cotton 6.72E+01 8.96E+01 shoot weight Will and Suter, 1994
i : -—- spruce -—- 1.00E+03 height Will and Suter, 1994
Barium loam barley - 5.00E+02 plant weight Will and Suter, 1994
loam bush beans 1.00E+03 2.00E+03 plant weight Will and Suter, 1994
PLANTRTV.WK4

04/01/96



This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table 4-8(continued)

Summary of Available Plant Toxicity Values
Tennessee Products Site - Chattanooga, TN

No Lowest
Medium Observed Effect | Observed Effect
or Plant Concentration. | Concentration s
Chemical Soil Type Species (mg/kq) (ma/kg) Effect Reference
ﬂBeryIlium surface soil — — 1.00E+01 phytotoxic Will and Suter, 1994
Cadmium ¢ soil+sand spruce 1.00E+00 2.00E+00 root & shoot weight Will and Suter, 1994
sand +peat soybean 1.25E+00 2.50E+00 plant weight Will and Suter, 1994
silt loam soybean 1.00E+00 1.00E+01 shoot weight Will and Suter, 1994
sand +peat soybean 5.00E+00 1.00E+01 plant weight Wil and Suter, 1994
sandy loam red oak 1.00E+01 2.00E+01 plant weight Will and Suter, 1994
sand Kentucky bluegrass 1.00E+01 3.00E+01 root & shoot weight Will and Suter, 1994
alluvial wheat 1.00E+01 3.00E+01 grain yield Will and Suter, 1994
humic sand oats 1.00E+01 8.70E+01 fresh shoot weight Will and Suter, 1994
silt loam rye 5.00E+01 1.00E+02 shoot weight Will and Suter, 1994
alluvial rice 3.00E+01 1.00E+02 root & shoot weight Will and Suter, 1994
sift loam soybean 1.00E+01 1.00E+02 shoot weight Will and Suter, 1994
loam oats 1.00E+01 1.59E+02 leaf weight Will and Suter, 1994
Chromium loam oats 3.50E+00 7.40E+00 fresh shoot weight Will and Suter, 1994
E loam soybean 1.00E+01 3.00E+01 fresh shoot weight Will and Suter, 1994
humic sand oats 1.10E+01 3.10E+01 fresh shoot weight Will and Suter, 1994
Cobalt surface soil ~—- — 2.50E+01 phytotoxic Witl_and Suter, 1994
sand blue stem — 1.00E+02 root & shoot weight Will and Suter, 1994
sand blue stem —-— 1.00E+02 root & shoot weight Will and Suter, 1994
a loam bush beans 1.00E+02 2.00E+02 leaf weight Will and Suter, 1994
Cead siity clay loam sycamore — 5.00E+01 leaf weight Will and Suter, 1994
sandy loam red oak 2.00E+01 5.00E+01 plant weight Will and Suter, 1994
soil+sand spruce 5.00E+01 1.00E+02 root & shoot weight Will and Suter, 1994
soil:sand:peat autumn olive 8.00E+01 1.60E+02 transpiration Will and Suter, 1994
sand blue stem — 4.50E+02 root & shoot weight Will and Suter, 1994
sand blue stem — 4.50E+02 root weight Will and Suter, 1994
brown earth oats 1.00E+02 5.00E+02 root weight Will and Suter, 1994
brown earth wheat 5.00E+02 1.00E+03 root weight Will and Suter, 1994
alluvial wheat 3.00E+02 1.00E+03 root & shoot weight Will and Suter, 1994
silt loam rye 1.00E+03 5.00E+03 shoot weight Wili and Suter, 1994
e silt loam fescue 1.00E+03 5.00E+03 shoot weight _Will and Suter, 1994
rManganese loam bush beans — 5.00E+02 stem weight Will and Suter, 1994
(Mercury surface soil — — 3.00E-01 — Will and Suter, 1994
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Table 4-8(continued)

Summary of Avallable Plant Toxicity Values
Tennessee Products Site - Chattanooga, TN

No Lowest
Medium Observed Effect | Observed Effect :
or Plant Concentration. | Concentration» !
Chemical Soil Type Species (malkg) (ma/kg) Effect f Reference

[Nickel loam barley — 2.50E+01 shoot weight Wil and Suter, 1994
sandy loam red oak 2.00E+01 5.00E+01 plant weight Will and Suter, 1994
loam bush beans 2.50E+01 1.00E+02 leaf weight Will and Suter, 1994
loam bush beans — 1.00E+02 shoot weight Wil and Suter, 1994
loam cotton — 1.00E+02 leaf & stem weights Will and Suter, 1994
loam ryegrass 9.00E+01 1.80E+02 shoot weight __Will and Suter, 1994
loam bush beans 1.00E+02 2.50E+02 shoot weight Wil and Suter, 1994
Selenium loamy sand sorgrass — 1.00E+00 shoot weight Wil and Suter, 1994
i sand sorgrass — 1.00E+00 shoot weight Wil and Suter, 1994
loamy sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
sandy loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994
clay loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994
clay loam alfalfa 5.00E-01 1.50E+00 shoot weight Wil and Suter, 1994
sand sorgrass 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
siltty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam affalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
Gl silty clay loam alfalfa 2.00E+00 4.00E+00 shoot weight Will and Suter, 1994
Silver surface soil — — 2.00E+00 — Will and Suter, 1994
Vanadium surface soil — — 2.50E+00 phytotoxic Will and Suter, 1994
G surface soil — - 5.00E+01 phytotoxic Will and Suter, 1994
Zinc sand:peat:soil beech — 3.30E+00 annual ring width Will and Suter, 1994
e surface soil soybean 1.00E+01 2.50E+01 seeds/plant Will and Suter, 1994
surface soil coriander — 8.70E+01 root & shoot weight Will and Suter, 1994
sandy loam soybean — 1.31E+02 leaf weight Will and Suter, 1994
sandy loam soybean — 3.93E+02 leaf weight Will and Suter, 1994
alluvial soil wheat — 1.00E+03 plant weight, grain yield Will and Suter, 1994
alluvial soil rice — 1.00E+03 root weight Will and Suter, 1994

— = No data available.

NTV = No plant toxicity values available.

2 No observed effect concentration (NOEC) is defined as the highest concentration which produced a reduction of 20% or less in a measured response.f
b Lowest observed effect concentration (LOEC) is defined as the lowest concentration which produced greater than a 20% reduction in a measured

response. In some cases, the LOEC for a study was the lowest concentration tested or reported.

< Due to the large number of phytotoxicity data available for cadmium, only results from studies containing both a NOEC and a LOEC were summarized.f
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Table 4-9

Soil Toxicity Testing Results
Tennesse Products Site, Chattanooga, TN

Soil Sample ID Basis for Sample Selection Earthworm % Survival

SC-2U Moderate pesticide, high Hg, Zn 100

SC-18U No pesticide, moderate Hg, Zn 100

SC-3M High pesticide, high Hg, Zn 100

SC-8L Moderate pesticides, no Hg, Zn 100

SC-19L No pesticide, no Hg, Zn . 97

Control - 100
Reference toxicant - 0
(2-choroacetamide)
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~ SECTION 5
RISK CHARACTERIZATION

5.1 GENERAL APPROACH

The potential risk posed to ecological receptors (aquatic life, shrew, mouse, muskrat, robin,
plants, and soil invertebrates) was assessed by evaluating the results of site-specific toxicity tests,
as well as comparing estimated daily doses or media-specific concentrations with reference
toxicity values. This comparison, described as a hazard quotient (HQ), was made for each

chemical and is expressed as:

HQ = Cred/ RTV e
Where:

Crea = Concentration of a chemical in a medium

RTV, 4 = Reference toxicity value for the same chemical in the same medium.
or:

HQ = EDD/RTV,,
Where:

EDD = Estimated daily dose of a chemical through a specific exposure

route (i.e., soil ingestion or food ingestion) (mg/kg-day).
RTV,, = Reference toxicity value for the same chemical through the
ingestion route (mg/kg-day).

It is important to note that this methodology is not a measure of and cannot be used to determine

quantitative risk, i.e., it does not predict the probability of adverse effects occurring. If the
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calculated hazard quotient (HQ) exceeds unity (i.e., >1), then it simply indicates that the
species of concern may be at risk to an adverse effect from the particular chemical or exposure
route on which the HQ was based. Because reference toxicity values incorporate a number of
safety factors, if a reference toxicity value is exceeded, i.e., the hazard quotient exceeds unity,

it does not necessarily indicate that an adverse effect will occur.

Exposures to the same chemical through multiple exposure routes are assumed to be cumulative.
Consequently, a hazard index for a specific chemical (HI.,) examines the potential for risk
posed by a chemical through more than one exposure route, where applicable. For example,
the cumulative hazard index for an individual chemical in all media was determined for the

shrew as follows:

I_Ilt:hem = HQworm + HQsoﬂ

Where:
HL,.. = Hazard index for a chemical.
HQ,.,.. =  Hazard quotient for the same chemical through ingestion of earthworms.
HQ,,; =  Hazard quotient for the same chemical through soil ingestion.

As with the hazard quotient, a chemical-specific hazard index greater than 1 does not necessarily

indicate that an adverse effect will occur.
To assess the potential for adverse effects to occur to plants, soil chemical data was compared

to phytotoxicity data available in the literature. Since phytotoxicity data is often not species-

specific, or is available for plant species that are not present at the site, an HQ was not
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calculated. Rather, the phytotoxicity data, which were available for a variety of plant species,

were compared to the soil chemical data.

The following is a discussion of the potential risks posed to aquatic life, terrestrial wildlife, plant
life, and soil invertebrates for the chemicals of potential concern. The risk is specific to the
previously presented exposure scenarios. Uncertainties associated with these risk estimates are

discussed in Section 6.

5.2 RISK CHARACTERIZATION TO AQUATIC LIFE

5.2.1 Surface Water

Potential risks to aquatic life inhabiting the surface waters of Chattanooga Creek were assessed
by comparing the surface water concentrations to the EPA Region 4 Freshwater Surface Water
Screening Values. Comparisons were made with both acute and chronic screening values, as
presented in Tables 5-1 and 5-2, respectively.  The results show that none of the acute
screening values were exceeded. The chronic screening values were exceeded for bis(2-
ethylhexyl)phthalate at WC-5, aluminum at all locations (including background), and iron at
WC-2. The greatest exceedance was for bis(2-ethylhexyl)phthalate at WC-5, resulting in a
hazard quotient of 43. All other hazard quotients were below 6. Although the chronic
aluminum screening value is exceeded at all locations, including background, it is not expected
to result in adverse effects to aquatic life in Chattanooga Creek. This aluminum screening value
(87 pg/L) is based on an AWQC which accounts for the protection of brook trout and striped
bass, neither species of which is present in Chattanooga Creek, under conditions of soft and
acidic waters, which enhances the toxicity of aluminum. EPA calculated a final chronic value

of 748 ug/L for aluminum before it was lowered to 87 ug/L to protect for more sensitive species

NOR/K:\WP\04400\048\RAMJUOO1.WP 5-3



This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table 5-1

Surface Water Hazard Quotients - Acute
Tennessee Products Site, Chattanooga, TN

EPA Region 4
Freshwater
Surface Water Acute
Screening Value Hazard Quotient by Surface Water Sampling Location
(Organics-ug/L) WC-38
Chemical (inorganics-mg/L) WC-2 WC-3 WC-4 WC-5 WC-6 WC-7 WC-9 Background

Organics
Bis(2-ethylhexyl)phthalate | 1.11E+03 | ND ND ND [ 1.2E-02] ND ND ND ND
Inorganics
IAluminum 7.50E-01 6.5E-01 4.4E-01 4.3E-01 2.8E-01 2.4E-01 2.3E-01 2.5E-01 2.1E-01
Barium NA - - -- - - - -- --
Copper 1.40E+01 & 2.9E-04 ND ND ND ND ND ND ND
Iron NA -- - - - - - -- --
Manganese NA - -- - - -- - - -
Strontium NA -- - - - - - -- -
Titanium NA -- -~ -- - - - - -
Zinc 9.50E+01 & 1.9E-04 4.3E-05 3.4E-05 2.7E-05 2.6E-05 3.2E-05 2.4E-05 2.7E-05

— = Not applicable due to lack of criteria

NA = Criteria not available
ND = Not detected

s Hardness dependent criteria, calculated using a hardness of 78 ppm.
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Table 5-2
Surface Water Hazard Quotients - Chronic
Tennessee Products Site, Chattanooga, TN

Surface Water Chronic

EPA Region 4
Freshwater

Screening Values

Hazard Quotient by Surface Water Sampling Location

(Organics-ug/L) WC-8

Chemical (Inorganics-mg/L) WC-2 WC-3 WC-4 WC-5 WC-6 WC-7 WC-9 Background
|Organics
Bis(2-ethylhexyl)phthalate | 3.00E-01 | ND ND | ND 4.3E+01] ND ND ND ND
Inorganics
Aluminum 8.70E-02 5.6E+00| 3.8E+00| 3.7E+00] 2.4E+00] 2.1E+00] 2.0E+00 2.2E+00 1.8E+00
IBarium NA - - -- - - - - -
(Copper 9.60E+00 » 4.3E-04 ND ND ND ND ND ND ND
iron 1.00E+00 1.6E+00| 4.3E-01 4.4E-01 3.4E-01 3.2E-01 3.1E-01 3.4E-01 2.9E-01
Manganese NA - -- - - - - - -
Strontium NA -~ - - - - - - -
Titanium NA -~ - - -~ - - - -
Zinc 8.60E+01 » 2.1E-04| 4.8E-05 3.7E-05 3.0E-05| 29E-05] 3.5E-05] 2.7E-05 3.0E-05

— = Not applicable due to lack of criteria

NA = Criteria not available
ND = Not detected

» Hardness dependent criteria, calculated using a hardness of 78 ppm.
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(brook trout and striped bass). EPA is currently working on testing the chronic toxicity of
aluminum under various conditions of pH and hardness, and plans on revising the chronic
criteria based on the results of these tests (Delos, 1996). In the absence of an alternative chronic
criteria for aluminum, the final chronic value of 748 ug/L can be used for comparison. Since
none of the surface water concentrations exceed an aluminum concentration of 748 ug/L,

aluminum is not expected to result in adverse effects to aquatic life in Chattanooga Creek.

5.2.2 Sediment

Potential risks to aquatic benthic and epibenthic life inhabiting the sediments of Chattanooga
Creek were assessed by evaluating the results of the site-specific sediment toxicity tests and
Microtox tests, and by comparing sediment concentrations to EPA Region 4 Sediment Effect

Values, Ontario’s Sediment Quality Guidelines, and EPA sediment criteria.

Comparison to Sediment Quality Guidelines/Criteria

Sediment concentrations at each sampling location in Chattanooga Creek were compared to EPA
Region 4 Sediment Effect Values, supplemented with Ontario’s Lowest Effect Levels (LELs) as
presented in Table 5-3. The results show that where organics were detected in sediments (i.e.,
all locations), they exceeded the sediment effect values. The exceedances for PAHs,
naphthalenes, and some pesticides were particularly high at certain locations, particularly DC-
5U. Hazard quotients for organics ranged from 2 for phenanthrene at location DC-2 to 48,000
for acenaphthene at location DC-5U. It should be noted that concentrations of PAHs at the
upgradient location (DC-8U) also exceed sediment effect values, and exceed concentrations of
PAHs at locations DC-1, DC-2, DC-3U, and DC-9U, suggesting that the PAH concentrations

in sediments may not be solely due to the Tennessee Products Site. Sampling locations DC-1
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Table 5-3
Sediment Hazard Quotients
Tennessee Products Site, Chattanooga, TN

Sediment
Effect Values « Hazard Quotient by Sediment Sampling Location
(Organics-ug/kg) DC-8U
Chemical (Inorganics-mg/kg) Source DC-1 DC-2 DC-3U DC-4U DC-5U DC-6U DC-7U DC-8U | Background

Organics
\Acetone NA — - - - - - - - - -
alpha - BHC 6.00E+00 OMOE 9.2E+01 ND ND 1.5E+02 | 7.2E+02 | 3.2E+02 | 2.5E+01 | 4.7E+01 ND
beta-BHC 5.00E+00 OMOE 3.4E+01 | 7.6E+00 ND 1.9E+02 | 1.2E+02 R 2.6E+01 | 2.6E+01 ND
delta-BHC NA - - - - - - - - - -
gamma-BHC 3.20E-01 EPAReg.4 | 4.1E+02 | 6.3E+01 ND ND ND 2.3E+03 ND 2.4E+02 ND
Carbazole NA -~ - - - - - - - - -
iChlorobenzene NA - - - - - - - - - -
o-Chlorotoiuene NA - - - - - - - - - -
ip-Chlorotoluene NA - - - - - - - - - -
Dibenzofuran NA - - - - - - - - - -
1,2-Dichlorobenzene NA - - - - - - - - - -
1,4-Dichlorobenzene NA - - - - - - - - - -
Dieldrin 2.00E-02 EPAReg. 4 | 3.8E+03 R ND ND ND ND ND ND ND
Endosulfan | NA - - - - - - - - - -
Endosulfan Il NA - - - - -~ - - - - -
Ethylbenzene NA - - - - - - -~ - - -
Heptachlor epoxide 5.00E+00 OMOE 4.4E+00 ND ND ND ND ND ND ND ND
Hexachlorobenzene 2.00E+01 OMOE 2.3E+00 ND ND ND ND ND ND ND ND
Methoxychlor NA - - - - -~ -~ -~ - - -
[2-Methylnaphthalene 2.02E+01 EPAReg. 4 ND ND ND 74E+01 | 2.4E+04 | 3.3E+01 | 7.4E+01 ND ND
(3- and/or 4-)Methylphenol NA - - - - - - - - - -
Naphthalene 3.46E+01 EPAReg. 4 | 2.7E+00 ND ND 29E+02 | 4.0E+04 | 7.2E+01 | 1.3E+02 | 6.6E+01 ND
PAHs

Acenaphthene 6.71E+00 EPAReg. 4 ND ND ND ND 4.8E+04 | 3.0E+02 | 3.9E+02 ND ND

Acenaphthylene 5.87E+00 EPAReg. 4 | 7.8E+01 | 2.0E+01 ND ND 8.7E+03 [ 2.6E+02 | 4.4E+02 | 9.9E+01 ND

Anthracene 4.69E+01 EPAReg. 4 | 7.5E+00 ND ND 5.8E+01 | 3.8E+03 | 1.1E+02 | 1.8E+02 | 2.3E+01 1.6E+01

Benzo(a)anthracene 7.48E+01 EPAReg. 4 | 4.4E+01 | 1.2E+01 ND 1.1E+02 ND ND ND ND 5.5E+01

Benzo(b and/or k) fluoranthene 2.40E+02 OMOE 3.8E+01 | 9.6E+00 | 5.0E+00 | 42E+01 | 1.6E+03 [ 6.7E+01 | 1.0E+02 | 2.8E+01 2.3E+01

Benzo(g,h,i)perylene 1.70E+02 OMOE 1.3E+01 | 4.2E+00 | 8.2E+00 | 3.9E+01 | 1.4E+03 | 6.5E+01 | 9.4E+01 | 2.6E+01 2.1E+01

Benzo(a)pyrene 8.88E+01 EPAReg.4 | 4.7E+01 | 1.4E+01 ND 7.1E+01 | 2.8E+03 | 1.2E+02 | 1.8E+02 | 4.4E+01 3.9E+01

Chrysene 1.08E+02 EPAReg. 4 | 3.5E+01 | 9.3E+00 | 1.0E+01 | 5.8E+01 ND ND ND ND 4.0E+01

Dibenzo(a,h)anthracene 6.22E+00 EPAReg. 4 | 1.3E+02 | 5.0E+01 ND 2.7E+02 | 1.0E+04 | 4.7E+02 | 7.1E+02 | 1.9E+02 1.4E+02

Fluoranthene 1.13E+02 EPAReg. 4 | 27E+01 | 8.8E+00 | 1.7E+01 | 1.3E+02 | 5.9E+03 | 1.5E+02 | 1.9E+02 | 4.5E+01 8.7E+01

Fluorene 2.12E+01 EPAReg. 4 ND ND ND 5.7E+01 [ 1.9E+04 | 1.6E+02 | 1.8E+02 ND ND

Indeno(1,2,3-cd)pyrene 2.00E+02 OMOE 1.5E+01 | 4.2E+00 | 6.5E+00 | 3.4E+01 | 1.3E+03 | 5.5E+01 | 9.0E+01 | 2.4E+01 1.8E+01

)
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Sediment Hazard Quotients

Table §-3 (continued)

Tennessee Products Site, Chattanooga, TN

Sediment
Effect Values a Hazard Quotient by Sediment Sampling Location
(Organics-ug/kg) DC-8U
Chemical {Inorganics-ma/ka) Source DC-1 DC-2 DC-3U DC-4U DC-5U DC-6U DC-7U DC-9U | Background
Phenanthrene 8.67E+01 EPAReg. 4 | 6.5E+00 | 2.2E+00 ND 6.3E+01 [ 1.7E+04 | 1.7E+02 | 2.0E+02 | 2.7E+01 5.2E+01
Pyrene 1.53E+02 EPAReg.4 | 2.2E+01 | 6.0E+00 | 1.1E+01 | 7.8E+01 | 3.3E+03 | 9.2E+01 | 1.2E+02 | 2.7E+01 4.9E+01
[Toluene NA - - - - - - - - - -
Xylene NA - - - - - - - - - -
Inorganics
Aluminum NA - - - - - - - - - -
\Arsenic 7.24E+00 EPAReg. 4 | 6.9E-01 | 7.9E-01 8.0E-01 4.4E-01 6.5E-01 3.2E-01 ND 3.5E-01 4.0E-01
Barium NA - - - - - - - - - -
Beryllium NA - - - - - - - - - -
Cobatt 5.00E+01 OMOE ND 3.0E-01 2.8E-01 2.2E-01 1.3E-01 9.8E-02 | 2.0E-01 1.2E-01 9.4E-02
Copper 1.87E+01 EPAReg. 4 ND ND 1.4E+00 | 6.4E-01 | 3.3E+00 | 1.7E+00 | 4.3E+00 | 1.0E+00 4.1E-01
Iron 2.00E+04 OMOE 8.0E-01 9.0E-01 [ 1.0E+00 | 4.5E-01 5.0E-01 3.8E-01 6.0E-01 4.1E-01 3.2E-01
Lead 3.02E+01 EPAReg. 4 | 7.9E-01 8.9E-01 | 2.0E+00 | 89E-01 | 1.3E+00 | 6.3E-01 | 1.7E+00 | 9.3E-01 8.9E-01
Magnesium NA - - - - - - - - - -
“Manganese 4.60E+02 OMOE 1.1E+00 [ 2.8E+00 | 2.0E+00 | 9.8E-01 5.9E-01 5.0E-01 7.0E-01 3.9E-01 4.1E-01
{Mercury 1.30E-01 EPAReg. 4 | 1.0E+00 ND 9.2E-01 ND 2.7E+00 ND ND ND ND
Molybdenum NA - - - - - - - - - -
Nickel 1.59E+01 EPAReg. 4 | 1.0E+00 | 9.4E-01 | 2.1E+00 | 9.4E-01 6.9E-01 5.1E-01 | 1.4E+00 | 7.5E-01 5.5E-01
Strontium NA - - ~ - - - - - - -
Titanium NA - - -~ - - - - - - -
Vanadium NA - - - - - -- - - - -
Yttrium NA - - - - - - - - - -
inc 1.24E+02 EPAReg. 4 | 5.0E-01 5.1E-01 | 1.5E+00 | 5.3E-01 6.0E-01 3.5E-01 | 1.2E+00 | 4.0E-01 3.7E-01

NA = Criteria not available

ND = Not Detected

R = Data rejected during data validation
- = Not applicable due to lack of criteria
= The sediment values reported for the Ontario Ministry of the Environment (OMOE) are Lowest Effect Levels.
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and DC-2 had the lowest concentrations of organics. These two samples were taken in an

unnamed tributary next to the Tar Dump (Figure 2-1).

The hazard quotients observed for metals were lower than those observed for organics, and
ranged from slightly greater than one for manganese at location DC-1 to 4.3 for copper at
location DC-7U. The metals that exceeded hazard quotients of one included copper, lead,
manganese, mercury, nickel, and zinc. There were no exceedances of metal sediment screening

values at locations DC-4U, DC-9U, and the upgradient location (DC-8U).

Sediment concentrations were also compared to EPA sediment quality criteria. EPA’s criteria
are normalized for the amount of total organic carbon (TOC) in the sediments. Since site-
specific TOC is not available, the criteria were converted to a dry weight-normalized
concentration based on a range of TOC values, and are presented in Table 5-4 for the COPCs.
Location-specific hazard quotients were not calculated due to the number of iterations that would
be necessary.  Rather, the maximum detected concentration in sediments is presented for
comparison purposes. The results show that there were no exceedances of the dieldrin criteria,
but the PAH criteria are exceeded at all the organic carbon levels. Since the EPA criteria are
less stringent than the EPA Region 4 effect levels, the exceedances are not quite as large as

those observed based on comparison to the Region 4 values.

Sediment Toxicity Test

As discussed in Section 4.1.2, a Ceriodaphnia dubia (cladoceran) 7-day chronic test was
conducted using whole sediment samples collected at all of the 9 sediment sampling locations
in Chattanooga Creek, plus a laboratory control. The endpoints evaluated were survival and

reproduction (average number of young). The test results are shown in Table 4-2, and indicate

NOR/K:\WP\04400\048\RAMJUGCO1. WP 5-9



This document was prepared by Roy F. Weston, Inc., expressly for EPA. [t shall not be disclosed, in whole or in part, without the

express written permission of EPA.

Table 5-4

Ecological Risk Assessment
Tennessee Products Site

Section: Section 5

Revision: 0

Date: April 1996

Comparison of Maximum Sediment Concentration to

U.S.EPA Sediment Quality Critiera

Maximum Sediment Quality Criteria (mg/kg) by
Chemical Sediment % Total Organic Carbon

Concentration = " T 0 [ 306 | 4% | 5% | 10%
(mg /kg) 0 0 (/] (/] (/] (4

Dieldrin 0.076 0.11 0.22 0.33 0.44 0.55 1.1
Fluoranthene 670 6.2 12.4 18.6 24.8 31 62
Acenaphthene 320 13 2.6 3.9 52 6.5 13

Phenanthrene 1,500 1.8 3.6 5.4 7.2 9 18
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that adult survival and reproduction were significantly lower for sediment collected at sampling
locations DC-1 and DC-5U. The toxicity of sediments collected at location DC-5U was
particularly great, with 0% adult survival and reproduction. Sediment from DC-5U had the
highest concentrations of PAHs and naphthalenes in sediments compared to other locations. It
is also located downgradient of a sewer line, which if leaking, may be contributing ammonia or
other compounds which may result in toxicity. However, this is only speculative since there is
no information indicating that the sewer line is leaking. DC-1 had a number of exceedances of
sediment effect levels for organics. However, the exceedances were similar to those calculated
at other locations where toxicity was not observed. Although a large exceedance of the dieldrin
EPA Region 4 Sediment Effect Value occurred at DC-1, the dieldrin concentrations fell below
the EPA Sediment Quality Criteria at various TOC levels. Thus, it is not readily apparent what
may be causing the toxicity at DC-1. ’

Microtox Tests

As discussed in Section 4.1.2, a Microtox test was run using sediment pore water. The test was
run on pore water from sediments collected at 4 locations on Chattanooga Creek (DC-5U, DC-
6U, DC-7U, and upgradient sample DC-8U), plus a control. The test results are shown in Table
4-2, and indicate that light inhibition is occurring in sediment sample DC-5U, since only 5.29 %
of the sample is needed to result in a 50% inhibition in light emissions. This is consistent with

the Daphnia sediment toxicity tests which also showed the greatest toxicity at this location.

5.2.3 Agquatic Life Risk Summary

A summary of the risk results for aquatic life is presented in Table 5-5. The results indicate the

potential for adverse effects to occur to aquatic life in Chattanooga Creek from exposure to
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Summary of Risk to Aquatic Life

Aquatic Sampling Location
Measurement
Endpoint DC-1 | DC-2 | DC-3U | DC-4U | DC-5U DC-6U DC-70 DC-9U DC-8U
WC-1 | WC-2 | WC-3 WwC-4 WC-5 WC-6 WC-7 WC-9 WC-8
(bckg)
Exceedance of v v v v v v v v v
Surface Water
Screening Values
Exceedance of v 4 v v v 4 v v v
Sediment
Screening Values
Sediment Toxicity v v
to Ceriodaphnia
Vv

Microtox Toxicity
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surface water and sediments. Chronic surface water screening values were exceeded for bis(2-
ethylhexyl)phthalate (WC-5), aluminum (all locations), and iron (WC-2). The exceedance of
the aluminum screening value is not of concern, since this value protects species which are not
present in Chattanooga Creek (i.e., striped bass and brook trout). Exceedances of sediment
guidelines/criteria occurred at all locations, including background location DC-8U, and were
particularly high for PAHs, naphthalenes, and some pesticides. The sediment toxicity tests
indicate the greatest toxicity occurring at location DC-5U, with significant toxic effects also

occurring at location DC-1.

5.3 RISK CHARACTERIZATION FOR TERRESTRIAL WILDLIFE

5.3.1 Northern Short-Tailed Shrew

Potential risk to the short-tailed shrew was estimated by comparing the estimated daily doses for
the chemicals of potential concern (Tables 3-8 and 3-9) with the reference toxicity values derived
for the shrew (Table 4-6). The resulting hazard indices for the shrew are presented in Tables
5-6 and 5-7 for the Tar Dump and Hamill Road Dump No. 3, respectively. As shown in these

tables, the following chemicals exceeded a hazard index of one, in order of greatest to least:
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Table §-6
Hazard Quotients and Indices
Northern Short-tailed Shrew
Tar Dump
Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Soil Earthworm
Ingestion Ingestion Hazard
Chemical Pathway * Pathway - Index
Organics
lAcetone 9.7E-03 NC 9.7E-03
lAldrin 5.4E-03 1.7E-01 1.8E-01
alpha - BHC 9.1E-03 8.9E-01 9.0E-01
beta-BHC 4.7E-02 4.6E+00 4.6E+00
delta-BHC 1.5E-03 1.5E-01 1.5E-01
‘gﬂma-BHC 1.3E-01 1.2E+01 1.2E+01
arbazole NTV NC NTV
lalpha-Chiordane 5.4E-03 2.6E-01 2.6E-01
ligamma-Chiordane 4.6E-03 2.2E-01 2.3E-01
DDD 1.0E-04 8.3E-03 8.4E-03
DDT 7.5E-04 7.7€-02 7.8E-02
Dibenzofuran NTV NC NTV
Dieldrin 1.1E+00 1.1E402 1.1E+02
[Endosulfan | 3.9E-03 NC 3.9E-03
Endosulfan I 2.7E-03 NC 2.7E-03
Endrin 1.5E-02 5.1E-01 5.2E-01
[Endrin aldehyde NTV NC NTV
Heptachlor 5.8E-01 NC 5.8E-01
Heptachlor epoxide 2.8E-02 8.2E-01 8.5E-01
|[Hexachlorobenzene 7.0E-01 NC 7.0E-01
ethoxychlor 8.0E-04 2.2E-01 2.2E-01
-Methyinaphthalene NTV NC NTV
Naphthaiene 1.1E-03 2.2E-03 3.3E-03
PAHs
Acenaphthylene 1.2E-03 2.6E-03 3.9-03
Anthracene 1.0E-03 3.1E-03 4.1E-03
Benzo(a)anthracene 1.1E-02 3.0E-02 4.1E-02
Benzo(a)pyrene 1.7E-02 5.5E-02 7.1E-02
Benzo(b and/or k)fluoranthene 2.6E-02 5.3E-02 7.9€-02
Benzo(g,h.i)perylene 6.6E-03 9.5E-03 1.6E-02
Chrysene 1.2E-02 5.0E-02 6.2E-02
Dibenzo(a,h)anthracene 4.8E-03 2.2E-02 2.7E-02
Fluoranthene 1.5E-02 5.4E-02 7.0E-02
Indeno(1,2,3-cd)pyrene 9.1E-03 3.6E-02 4.5E-02
Phenanthrene 2.9E-03 7.86-03 1.1E-02
Pyrene 1.2E-02 4.5E-02 5.8E-02
[Tetrachioroethene 3.5E-05 NC 3.5E-05
1,1,1-Trichloroethane 7.76-07 NC 7.7E-07
[Trichloroethylene 9.86-07 NC 9.8E-07
IXylenes (total) NTV NC NTV
Vnorganics
[Aluminum 1.4E+01 4.5E+01 5.9E+01
nic 1.5€-01 6.8E-02 2.2E-01
Barium 6.1E-02 2.1E-01 2.7E-01
Beryllium 7.5e-03 NC 7.5E-03
dmium 2.2E-02 9.6E-01 9.8E-01
IChromium (total) 1.2E-02 9.0E-02 1.0E-01
Cobalt 3.9E-01 NC 3.9E-01
ICopper 1.1E-02 4.5E-02 5.6E-02
lron NTV NTV NTV
Lead 1.7E+00 8.9E+00 1.1E+01
Manganese 2.8E+00 3.0E+00 5.8E+00
[Mercury 2.4€-03 8.5E-03 1.1E-02
[INickel 2.2E+01 3.8E+02 4.1E+02
gnium 1.9E-01 NC 1.9E-01
ilver 2.0E-02 NC 2.0E-02
Vanadium 1.3E-01 NC 1.3E-01
Zinc 1.7E-01 1.6E+01 1.6E+01
Cyanide 3.2E-03 NC 3.2E-03

NC = Not calculated due to the lack of appropriate accumulation data.
NTV = No reference toxicity value available. )
» Maximum soil exposure concentrations from 0 to 2 feet deep.
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Table §-7
Hazard Quotients and indices
Northern Short-talled Shrew
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Hazard Quotient .
Soil Earthworm
Ingestion Ingestion Hazard
Chemical Pathway * Pathway - Index
[[Organics
IAldrin 2.56-03 8.0E-02 8.3E-02
beta-BHC 1.5E-02 1.4E+00 1.4E+00
deita-BHC 2.8E-04 2.7E-02 2.7E-02
gamma-BHC 3.2E-02 3.1E+00 3.2E+00
Carbazole NTV NC NTV
|pha-Chlordane 2.86-04 1.4E-02 1.4E-02
DDT 4.3E-03 4.4E-01 4.4E-01
Dibenzofuran NTV NC NTV
Dieldrin . 1.0E-01 9.5E+00 9.6E+00
Endosulfan | 7.7E-03 NC 7.7E-03
Endosulfan |l 2.1E-03 NC 2.1E-03
Endosulfan sutfate 8.3E-04 NC 8.3E-04 |
Endrin 1.2E-02 4.3E-01 4.4E-01
Heptachlor 1.8E-01 NC 1.86-01
Hexachlorobenzene 3.4E-02 NC 3.4E-02
-Methylnaphthalene NTV NC NTV
Naphthalene 8.0E-04 1.6E-03 2.4E-03
PAHs
Acenaphthylene 1.2E-03 2.5E-03 3.7E-03
Anthracene 1.2E-03 3.6E-03 4.8E-03
Benzo(a)anthracene 1.5E-02 3.9E-02 5.4E-02
Benzo(a)pyrene 1.4E-02 4.6E-02 6.1E-02
Benzo(b and/or kfiuoranthene 3.3E-02 6.8E-02 1:0E-01
Benzo(g,h,i)perylene 3.0E-03 4.3E-03 7.3E-03
Chrysene 1.7E-02 7.3E-02 9.0E-02
Dibenzo(a,h)anthracene 3.7E-03 1.8E-02 2.1E-02
Fluoranthene 2.9E-02 1.0E-01 1.3E-01
Indeno(1,2,3-cd)pyrene 9.7E-03 3.8E-02 4.8E-02
Phenanthrene 4.2E-03 1.1E-02 1.6E-02
Pyrene 2.8E-02 1.0E-01 1.3E-01
Styrene 3.1E-05 NC 3.1E-05
1,1,1-Trichloroethane 1.8E-06 NC 1.8E-06
Xylenes (total) NTV NC NTV
Inorganics
IAluminum 1.8E+01 6.1E+01 7.9E+01
IArsenic 1.6E-01 7.2E-02 2.3E-01
Barium 6.5E-02 2.3E-01 2.9E-01
Beryllium 7.7E-03 NC 7.7E-03
[Chromium (total) 3.2E-03 2.4E-02 2.7E-02
Cobalt 3.5E-01 NC 3.5E-01
Copper 1.1E-02 4.5E-02 5.6E-02
Iron NTV NTV NTV
{Lead 9.8E-01 5.0E+00 6.0E+00
{Manganese 6.9E+00 7.3E+00 1.4E+01
Mercury 6.8E-04 2.4E-03 3.1E-03
Nickel 1.7E401 2.9E+02 3.0E+02
Selenium 5.4E-01 NC 5.4E-01
Vanadium 1.5E-01 NC 1.5E-01
Zinc 9.0E-02 8.6E+00 8.7E+00
Cyanide 5.6E-03 NC 5.6E-03

NC = Not calculated due to the lack of appropriate accumulation data.
NTV = No reference toxicity value available.
« Maximum soil exposure concentrations from O to 2 feet deep.
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— ~Tar Dump Hamill Read Dump #3 {
e Nickel (410) e Nickel (310)
e Dieldrin (110) e Aluminum (79)
e Aluminum (59) e Manganese (14)
e Zinc (16) e Dieldrin (9.6)
e gamma-BHC (12) e Zinc (8.7)
e Lead (11) e Lead (6.0)
e Manganese (5.8) e gamma-BHC (3.2)
e beta-BHC (4.6) e beta-BHC (1.5)

Nickel had the highest hazard quotient for both the Tar Dump and Hamill Road Dump No. 3.
For nickel, 95% of the risk was contributed by the earthworm ingestion route. For the other
inorganics which exceeded a hazard quotient of one, the majority of risk (77-99%) was
contributed by the earthworm ingestion pathway, with the exception of manganese which had
equal contribution from both exposure routes. For the organics which exceeded a hazard
quotient of one, approximately 99% of the risk was contributed by the earthworm ingestion

route. The results show a potential for adverse effects to occur to omnivorous small mammals

that feed at the site.

5.3.2 White-Footed Mouse

Potential risk to the white-footed mouse was estimated by comparing the estimated daily doses
for the chemicals of potential concern (Tables 3-11 and 3-12) with the reference toxicity values
derived for the mouse (Table 4-6). The resulting hazard indices for the white-footed mouse are

presented in Tables 5-8 and 5-9 for the Tar Dump and Hamill Road Dump No. 3, respectively.
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Table 6-8
Hazard Quotients and Indices
White-footed Mouse
Tar Dump
Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Soil Seed
ingestion Ingestion Hazard
Chemical Pathway a Pathway b Index

Organics
Acetone 2.0E-03 5.2E+00 5.2E+00
A ldrin ND 3.8E-02 3.8E-02
alpha - BHC 1.3E-03 2.0E-02 2.1E-02
beta-BHC 3.5E-03 1.0E-01 1.1E-01
delta-BHC 1.6E-04 2.5E-03 2.7E-03
gamma-BHC 1.7E-02 2.7E-01 2.9E-01
Carbazole NTV NTV NTV
jalpha-Chlordane ND 5.2E-02 5.2E-02
ngamma-Chlordane 2.1E-03 4.5E-02 4.7E-02
DDD ND 1.4E-05 1.4E-05
DDT ND 4.4E-04 4.4E-04
Dibenzofuran ND NTV NTV
Dieldrin 2.3E-01 4.0E+00 4.2E+00
Endosulfan | 7.8E-04 1.3E-02 1.4E-02
Endosulfan i 8.6E-04 8.6E-03 9.5E-03
Endrin ND 3.3E-03 3.3E-03
Endrin aldehyde NTV NTV NTV
Heptachlor 1.2E-01 6.5E-01 7.7E-01
Heptachior epoxide 6.9E-03 3.1E-01 3.1E-01
Hexachiorobenzene 9.5E-02 1.8E-01 2.8E-01
[Methoxychlor ND 1.0E-03 1.0E-03
2-Methylnaphthalene NTV NTV NTV
Naphthalene 1.8E-04 4.8E-03 5.0E-03
PAHs

Acenaphthylene 3.2E-04 3.4E-03 3.8E-03

Anthracene 2.6E-04 9.4E-04 1.2E-03

Benzo(a)anthracene 1.7E-03 2.6E-03 4.3E-03

Benzo(a)pyrene 2.1E-03 1.6E-03 3.7E-03

Benzo(b and/or k)fluoranthene 4.7E-03 3.2E-03 7.9E-03

Benzo(g,h.i)perylene 9.6E-04 4.4E-04 1.4E-03

Chrysene 1.8E-03 2.6E-03 4.5E-03

Dibenzo(a,h)anthracene 8.1E-04 1.1E-03 1.9E-03

Fluoranthene 2.0E-03 5.9E-03 7.8E-03

Indeno(1,2,3-cd)pyrene 1.8E-03 6.2E-04 2.4E-03

Phenanthrene 3.6E-04 2.8E-03 3.1E-03

Pyrene 1.9E-03 4.8E-03 6.7E-03
Tetrachloroethene 7.1E-06 4.7E-04 4.8E-04
1,1,1-Trichloroethane 5.9E-08 1.1E-05 1.1E-05
Trichloroethylene 1.3E-07 1.5E-05 1.5€-05
Xylenes (total) ND NTV NTV
linorganics
lAluminum 3.4E+00 9.0E-02 3.5E+00
iArsenic 2.7E-02 8.9E-03 3.6E-02
Barium 1.4E-02 9.2E-03 2.3E-02
HBetyllium ND 1.1E-04 1.1E-04
Cadmium ND 3.3E-02 3.3E-02
IChromium (total) 2.3E-03 5.5E-04 2.8E-03
Cobalt 6.5E-02 2.7E-02 9.2E-02
Copper 2.3E-03 2.7E-02 2.9E-02
Iron NTV NTV NTV
Lead 5.5E-01 1.6E-01 7.1E-01
iManganese 5.8E-01 1.4E+00 2.0E+00
[Mercury 4.9E-04 4.9E-03 5.4E-03
Nickel 3.7E+00 1.3E+01 1.7E+01
Selenium ND 4.7E-02 4.7E-02
Silver 1.2E-02 2.0E-02 3.2E-02
'Vanadium 2.9E-02 3.9E-03 3.2E-02
IZinc 4.1E-02 1.5E+00 1.6E+00
ICyanide ND 4.3E-02 43E-02 |

ND = Not detected in associated medium.

NTV = No reference toxicity value available.

a Maximum soil exposure concentrations from O to 0.5 foot deep.
b Maximum soil exposure concentrations from O to 2 feet deep.
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Table 5-9
Hazard Quotients and indices
White-footed Mouse
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Soil Seed
Ingestion Ingestion Hazard
Chemical Pathway a Pathway b Index
Organics
IAldrin 5.1E-04 1.8E-02 1.8E-02
[peta-BHC 3.0E-03 3.2E-02 3.5E-02
delta-BHC 5.6E-05 4.6E-04 5.2E-04
gamma-BHC 6.5E-03 7.0E-02 7.7E-02
Carbazole NTV NTV NTV
lalpha-Chlordane ND 2.7E-03 2.7E-03
"pDT 8.6E-04 2.5E-03 3.3E-03
Dibenzofuran NTV NTV NTV
Dieldrin 2.0E-02 3.5E-01 3.7E-01
Endosulfan | 1.6E-03 2.7E-02 2.8E-02
Endosulfan Il 4.2E-04 6.6E-03 7.0E-03
Endosulfan sulfate 1.7E-04 1.8E-03 2.0E-03
(Endrin 2.5E-03 2.8E-03 5.3E-03
‘F-Ieptachlor 3.6E-02 2.0E-01 2.3E-01
Hexachlorobenzene 2.2E-02 8.8E-03 3.0E-02
‘F-Methylnaphthalene NTV NTV NTV
Naphthalene 8.6E-05 3.6E-03 3.7E-03
PAHs
Acenaphthylene 5.1E-05 3.3E-03 3.3E-03
Anthracene 3.8E-04 1.1E-03 1.5E-03
Benzo(a)anthracene 3.0E-03 3.3E-03 6.3E-03
Benzo(a)pyrene 2.9E-03 1.3E-03 4.2E-03
Benzo(b and/or k)fluoranthene 6.8E-03 4.1E-03 1.1E-02
Benzo(g,h,i)perylene 1.7E-04 2.0E-04 3.7E-04
Chrysene 3.5E-03 3.8E-03 7.3E-03
Dibenzo(a,h)anthracene 7.5E-04 8.4E-04 1.6E-03
Fluoranthene 5.9E-03 1.1E-02 1.7E-02
Indeno(1,2,3-cd)pyrene 2.0E-03 6.5E-04 2.6E-03
Phenanthrene 8.6E-04 4.0E-03 4.9E-03
Pyrene 5.6E-03 1.1E-02 1.6E-02
Styrene 1.9E-06 1.8E-04 1.9E-04
1,1,1-Trichloroethane 6.8E-07 2.7E-05 2.8E-05
IXylenes (total) ND NTV NTV
Inorganics
uminum 3.1E+00 1.2E-01 3.3E+00
IArsenic 3.4E-02 9.5E-03 4.4E-02
Barium 1.3E-02 9.9E-03 2.3E-02
Beryllium ND 1.2E-04 1.2E-04
Chromium (total) 1.1E-03 1.4E-04 1.2E-03
Cobalt 6.6E-02 2.5E-02 9.1E-02
Copper 4.0E-03 2.7E-02 3.1E-02
Iron NTV NTV NTV
Lead 3.1E-01 8.9E-02 4.0E-01
Manganese 9.1E-01 3.5E+00 4.4E+00
Mercury 2.0E-04 1.4E-03 1.6E-03
[Niickel 3.5E+00 1.0E+01 1.4E+01
Selenium 1.1E-01 1.4E-01 2.5E-01
Vanadium 3.0E-02 4.6E-03 3.4E-02
Zinc 2.7E-02 8.2E-01 8.5E-01
Cyanide 2.3E-03 7.7E-02 7.9E-02

ND = Not detected in associated medium.

NTV = No reference toxicity value available.

a Maximum soil exposure concentrations from 0 to 0.5 foot deep.
b Maximum soil exposure concentrations from 0 to 2 feet deep.
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As shown in these tables, the following chemicals exceeded a hazard index of one, in order of

greatest to least:

Tar Dump Hamill Road Dump #3
e Nickel (17) e Nickel (14)
e Acetone (5.2) e Manganese (4.4)
e Dieldrin (4.2) e Aluminum (3.3)

e Aluminum (3.5)
e Manganese (2.0)
e Zinc (1.6)

Nickel had the highest hazard quotient for both the Tar Dump and Han_lill Road Dump No. 3,
but were much lower than those calculated for the short-tailed shrew. For nickel, 74-78% of
the risk was contributed by the seed ingestion route. For the organics, manganese, and zinc,
the majority of risk (71-99.9 %) was contributed by the seed ingestion pathway. For aluminum
the majority of the risk (96-97%) was contributed by the soil ingestion route. Since most of the
hazard quotients fall below 10, or are very close to 10, there is most likely limited potential for

adverse effects to occur to herbivorous small mammals that feed at the site.

5.3.3 American Robin

Potential risk to the robin was estimated by comparing the estimated daily doses for the
chemicals of potential concern (Tables 3-14 and 3-15) with the reference toxicity values derived
for the robin (Table 4-7). The resulting hazard indices for the robin are presented in Table 5-10
and 5-11, for the Tar Dump and Hamill Road Dump No. 3, respectively. The hazard indices
presented for acetone, gamma-BHC, chlordane, DDD, dieldrin, endosulfan, heptachlor,

methoxychlor, naphthalene, xylene, manganese, nickel, and cyanide are based on acute
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Table 6-10
Hazard Quotients and Indices
American Robin
Tar Dump
Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Soil Earthworm
Ingestion Ingestion Hazard
Chemical Pathway a Pathway v Index
Organics
Acetone 7.1E-04 NC 7.1E-04
JAldrin ND 9.6E-03 9.6E-03
alpha - BHC NTV NTV NTV
beta-BHC NTV NTV NTV
delta-BHC NTV NTV NTV
amma-BHC 2.6E-03 3.7E-01 3.8E-01
ICarbazole NTV NC NTV
lalpha-Chlordane ND 1.8E-02 1.8E-02
lﬁgmma-Chlordane 7.4E-04 1.5E-02 1.6E-02
DDD ND 1.8E-02 1.8E-02
DDT ND 4.6E-01 4.6E-01
Dibenzofuran ND NC NTV
Dieldrin 3.6E-01 3.3E+01 3.4E+01
Pdosulfan 1 2.9E-04 NC 2.9E-04
Endosulfan I 3.2E-04 NC 3.2E-04
’g\drin ND 1.2E+00 1.2E+00
Endrin aldehyde NTV NC NTV
Heptachlor 1.7E+00 NC 1.7E+00
Heptachlor epoxide NTV . _NTV NTV
Hexachlorobenzene 4.3E-01 NC 4.3E-01
fMethoxychlor ND 3.6E-03 3.6E-03
2-Methylnaphthalene NTV NC NTV
Naphthalene 1.2E-04 2.9E-04 4.1E-04
PAHs
Acenaphthylene NTV NTV NTV
Anthracene NTV NTV NTV '
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo(b and/or k)fluoranthene NTV NTV NTV
Benzo(g,h.i)perylene NTV NTV NTV
Chrysene NTV NTV NTV
Dibenzo(a,h)anthracene NTV NTV NTV
Fluoranthene NTV NTV NTV
indeno(1,2,3-cd)pyrene NTV NTV NTV
Phenanthrene NTV NTV NTV
Pyrene NTV NTV NTV
[Tetrachloroethene NTV NC NTV
1,1,1-Trichloroethane NTV NC NTV
Trichloroethylene NTV NC NTV
IXylenes (total) ND NC NC
Inorganics
fAluminum 5.9E+01 1.5E+02 2.1E+02
rsenic 3.3E-02 1.6E-02 4.9E-02
Barium NTV NTV NTV
Beryllium ND NC NTV
ICadmium ND 4.4E-01 4.4E-01
Chromium (total) 2.0E-01 1.5E+00 1.7E+00
Cobalt NTV NC NTV
Copper 6.2E-02 2.4E-01 3.0E-01
Iron NTV NTV NTV
Lead 5.5E-01 1.8E+00 2.3E+00
Manganese 4.0E-01 4.0E-01 8.0E-01
[Mercury 4.8E-01 1.7E+00 2.1E+00
Nickel 1.7E-01 3.5E+00 3.7E+00
Selenium ND NC NC
Silver 8.2E-02 NC 8.2E-02
Vanadium 4.1E+00 NC 4.1E+00
Zinc 9.0E-02 7.1E+00 7.2E+00
ICyanide ND NC NC

NC = Not calculated due to the lack of appropriate accumulation data.
ND = Not detected in associated medium.

NTV = No reference toxicity value available.

a Maximum sail exposure concentrations from O to 0.5 foot deep.

» Maximum soil exposure concentrations from 0 to 2 feet deep.
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Table 5-11
Hazard Quotients and Indices
American Robin
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Soil Earthworm
Ingestion Ingestion Hazard
Chemical Pathway » Pathway b Index
rganics
|Aldrin 1.4E-04 4.5E-03 4.6E-03
beta-BHC NTV NTV NTV
delta-BHC NTV NTV NTV
igamma-BHC 1.0E-03 9.6E-02 9.7E-02
Carbazole NTV NC NTV
alpha-Chlordane ND 9.4E-04 9.4E-04
DDT 2.6E-02 2.6E+00 2.6E+00
Dibenzofuran NTV NC NTV
Dieldrin 3.1E-02 2.9+00 2.9E+00
Endosulfan | 5.9E-04 NC 5.9E-04
Endosulfan i 1.6E-04 NC 1.6E-04
Endosulfan sulfate NTV NC NTV
Endrin 2.9E-02 1.0E+00 1.0E+00
Heptachlor 5.3E-01 NC 5.3E-01
Hexachlorobenzene 9.8E-02 NC 9.8E-02
2-Methylnaphthalene NTV NC NTV
Naphthalene 5.8E-05 2.2E-04 2.7E-04
PAHs
Acenaphthylene NTV NTV NTV
Anthracene NTV NTV NTV
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo{b and/or k)fluoranthene NTV NTV NTV
Benzo(g,h,i)perylene NTV NTV NTV
Chrysene NTV NTV NTV
Dibenzo(a h)anthracene NTV NTV NTV
Fluoranthene NTV NTV NTV
Indeno(1,2,3-cd)pyrene NTV NTV NTV
Phenanthrene NTV NTV NTV
Pyrene NTV NTV NTV
Styrene NTV NC NTV
1,1,1-Trichloroethane NTV NC NTV
IXylenes (total) ND NC NC
Inorganics
{Aluminum 5.5E+01 2.1E+02 2.6E+02
|Arsenic 4.2E-02 1.7E-02 5.9E-02
Barium NTV NTV NTV
Beryllium ND NC NTV
Chromium (total) 9.3E-02 4.0E-01 5.0E-01
Cobalt NTV NC NTV
Copper 1.1E-01 2.4E-01 3.5E-01
Iron NTV NTV NTV
F_ead 3.1E-01 9.9E-01 1.3E+00
Manganese 6.2E-01 9.9E-01 1.6E+00
Mercury 2.0E-01 4.6E-01 6.7E-01
Nickel 1.6E-01 2.6E+00 2.8E+00
Selenium 4.7E-01 NC 4.7E-01
Vanadium 4.2E+00 NC 4.2E+00
Zinc 6.1E-02 3.8E+00 3.8E+00
\Cyanide 7.8E-02 NC 7.8E-02

NC = Not calculated due to the lack of appropriate accumulation data.
ND = Not detected in associated medium.

NTV = No reference toxicity value availabie.

» Maximum soil exposure concentrations from O to 0.5 foot deep.

b Maximum soil exposure concentrations from 0 to 2 feet deep.
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endpoints, since only acute toxicity data were available for deriving the RTVs. The hazard
indices for all other chemicals are based on chronic endpoints. As shown in Tables 5-10 and

5-11, the following chemicals exceeded a hazard index of one, in order of greatest to least:

Tar Dump Hamill Road Dump #3
e Aluminum (210) e Aluminum (260)
e Dieldrin (34) e Vanadium (4.3)
e Zinc (7.2) e Zinc (3.8)
e Vanadium (4.1) e Dieldrin (3.0)
e Nickel (3.7) e Nickel (2.8)
e Lead (2.3) e DDT (2.7)
e Mercury (2.2) e Manganese (1.6)
e Heptachlor (1.7) e Lead (1.3)
e Chromium (1.7)
e Endrin (1.2)

Aluminum had the highest hazard indices for both the Tar Dump and Hamill Road Dump No.
3. The majority (72%-100%) of the hazard index for aluminum, as well as DDT, dieldrin,
endrin, chromium, lead, mercury, nickel, and zinc, can be attributed to earthworm ingestion.
The hazard indices for vanadium and heptachlor were based solely on soil ingestion. The results

show a potential for adverse effects to occur to omnivorous song birds that feed at the site.

5.3.4 Muskrat

Potential risk to the muskrat was estimated by comparing the estimated daily doses for the

chemicals of potential concern (Table 3-17) with the reference toxicity values derived for the
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muskrat (Table 4-6). The resulting hazard indices for the muskrat are presented in Table 5-12.
As shown in Table 5-12, the following chemicals exceeded a hazard index of one, in order of

greatest to least:

Titanium (13)
Nickel (8.2)
Selenium (5.2)
Aluminum (3.4)
Manganese (1.4)

For these chemical, 99-100% of the risk can be attributed to clam ingestion. Very little risk was
observed for the surface water ingestion route. The background concentrations for all of these
metals (see Table 2-7), with the exception of selenium, exceed all of the concentrations detected
in downstream locations, suggesting that these metals are at natural levels in clam tissue. These
chemicals were not eliminated as chemicals of concern, since one background sample was not
considered sufficient for this purpose. However, it appears that metal concentrations in clam
tissue in downgradient areas are at background levels. Since the hazard indices fall below 10,
or are very close to 10, and since they are at background levels, there does not appear to be

a potential for adverse effects to occur to the muskrat feeding on clams in Chattanooga Creek.

5.4 RISK CHARACTERIZATION FOR TERRESTRIAL VEGETATION

Potential effects to terrestrial plants at the site was assessed by comparing maximum soil
concentrations from the 0-2 foot depth to available phytotoxicity data. These comparisons are
provided in Tables 5-13 and 5-14 for the Tar Dump and Hamill Road Dump No. 3, respectively.
Phytotoxicity data was available for a limited amount of organic chemicals. A much greater
amount of phytotoxicity data were available for the inorganics. Exceedances of phytotoxicity

data in Tar Dump soils occurred for gamma-BHC, dieldrin, aluminum, arsenic, chromium, lead,
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Table 5-12

Hazard Quotients and Indices

Muskrat
Chattanooga Creek

Tennessee Products Site, Chattanooga, TN

Hazard Quotient
Clam Surface Water
Ingestion Ingestion Hazard
Chemical Pathway Pathway Index

Organics
Bis(2-ethylhexyl)phthalate | ND |  6.2E-05 |  6.2E-05
PAHs

Benzo(a)anthracene 2.1E-06 ND 2.1E-06

Chrysene 2.1E-06 ND 2.1E-06

Fluoranthene 3.5E-06 ND 3.5E-06
Inorganics
Aluminum 3.4E+00 2.3E-03 3.4E+00
Arsenic 3.6E-01 ND 3.6E-01
Barium 2.0E-02 7.7E-05 2.0E-02
Cobalt 1.1E-01 ND 1.1E-01
Copper 8.1E-02 7.5E-06 8.1E-02
Iron NTV NTV NTV
Manganese 1.3E+00 4.6E-03 ~ 1.4E+00
Mercury 1.1E-03 ND 1.1E-03
Nickel 8.2E+00 ND 8.2E+00
Selenium 5.2E+00 ND 5.2E+00
Strontium 6.8E-03 1.4E-04 7.0E-03
Titanium 1.3E+01 3.4E-02 1.3E+01
Vanadium 2.3E-02 ND 2.3E-02
Zinc 5.3E-01 4.7E-05 5.3E-01

ND = Not detected in associated medium.
NTV = No reference toxicity value available.
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Table 5-13

Comparison of Available Plant Toxicity Values to Tar Dump Maximum Soll Concentrations (0 to 2 feet deep)
Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Sail Medium Observed Effect | Observed Effect
Concentration or Plant Concentration. | Concentration v
Chemical {mg/kg) Soil Type Species (mg/kg) (ma/ka) Effect Reference
Organics
IAldrin sandy loam Bengal gram — 1.00E+00 reduced nodulation Kapoor et al., 1977
sandy loam Bengal gram - 1.00E+01 reduced N fixation Kapoor et al., 1977
soil corn — 3.70E-01 10% decease in size Phytotox Database, 1996
agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
alluvial soil groundnut — 1.00E+00 reduced root nodulation Misra and Gaur, 1974
sand pea plant — 2.00E+00 reduced root length Chametski et al., 1973
sand pea plant — 4.00E+00 no secondary roots Charnetski et al., 1973
sand pea plant — 8.00E+00 root cells vacuolated Charnetski et al., 1973
alluvial soil groundnut — 1.00E+01 no root nodulation Misra and Gaur, 1974
sand pea plant — 3.00E+01 no cellular organization Charnetski et al., 1973
i alluvial soil groundnut — 1.00E+02 decrease in pod yield Misra and Gaur, 1974
alpha-Chlordane 3.60E-02 soil turfgrass — 3.25E+01 95% reduction in germin. Phytotox Database, 1996
| amma-Chlordane 9.00E-02 soil turfgrass — 3.25E+01 95% reduction in germin. Phytotox Database, 1996
DDT 7.80E-03 soil bean 3.85E+01 — no injury to shoots Phytotox Database, 1996
Dieldrin 3.90E+00 soil corn — 1.15E+00 plant size Phytotox Database, 1996
Endosulfan | 1.00E-01 agricuttural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Endosulfan if 1.20E-01 agricuftural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Heptachlor 3.00E-01 soil cotton — 1.56E+04 decrease in plant yield Phytotox Database, 1996
Naphthalene 4.60E-01 agricultural loam lettuce — 1.00E+02 50% reduction in growth Hulzebos et al., 1993
Tetrachloroethene 4.00E-03 agricultural loam lettuce — >1.,00E+03 50% reduction in growth Hulzebos et al., 1993
1,1,1-Trichloroethane 8.00E-03 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Xylenes (total) 1.00E-03 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Inorganics
Aluminum 1.40E+04 siit loam white clover — 5.00E+01 seedling establish Will and Suter, 1994
lArsenic 1.40E+01 sandy loam cotton — 1.12E+01 shoot weight Will and Suter, 1994
: R sandy loam soybean — 1.12E+01 shoot weight Will and Suter, 1994
black clay soybean P - 2.24E+01 shoot weight Will and Suter, 1994
black clay cotton 6.72E+01 8.96E+01 shoot weight Will and Suter, 1994
: SRR T — spruce 1.00E+03 height Will and Suter, 1994
Barium 1.50E+02 loam barley — 5.00E+02 plant weight Will and Suter, 1994
S o loam bush beans 1.00E+03 2.00E+03 plant weight Will and Suter, 1994
Beryllium 1.40E+00 surface soil — — 1.00E+01 phytotoxic Will and Suter, 1994
Cadmium ¢ 3.70E-01 soil+sand spruce 1.00E+00 2.00E+00 root & shoot weight Will and Suter, 1994
i e e sand +peat soybean 1.25E+400 2.50E+00 plant weight Will and Suter, 1994
silt loam soybean 1.00E+00 1.00E+01 shoot weight Will and Suter, 1994
sand +peat soybean 5.00E+00 1.00E+01 plant weight Will and Suter, 1994
sandy loam red oak 1.00E+01 2.00E+01 plant weight Will and Suter, 1994
sand Kentucky bluegrass 1.00E+01 3.00E+01 root & shoot weight Will and Suter, 1994
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Table 5-13 (continued)
Comparison of Avallable Plant ToxIcity Values to Tar Dump Maximum Soll Concentrations (0 to 2 feet deep)

Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Sail Medium Observed Effect | Observed Effect
Concentration or Plant Concentration. | Concentration v
Chemical {ma/kq) Soil Type Species (mg/kg) (mg/kg) Effect Reference

Cadmium . (continued) 3.70E-01 alluvial wheat 1.00E+01 3.00E+01 grain yield Will and Suter, 1994

humic sand oats 1.00E+01 9.70E+01 fresh shoot weight Will and Suter, 1994

silt loam rye 5.00E+01 1.00E+02 shoot weight Will and Suter, 1994

alluvial rice 3.00E+01 1.00E+02 root & shoot weight Will and Suter, 1994

silt loam soybean 1.00E+01 1.00E+02 shoot weight Will and Suter, 1994

loam oats 1.00E+01 1.59E+02 leaf weight Will and Suter, 1994

foam oats 3.50E+00 7.40E+00 fresh shoot weight Will and Suter, 1994

loam soybean 1.00E+01 3.00E+01 fresh shoot weight Will and Suter, 1994

humic sand oats 1.10E+01 3.10E+01 fresh shoot weight Wil and Suter, 1994

surface soil — — 2.50E+01 phytotoxic Will and Suter, 1994

sand blue stem — 1.00E+02 root & shoot weight Will and Suter, 1994

sand blue stem — 1.00E+02 root & shoot weight Will and Suter, 1994

loam bush beans 1.00E+02 2.00E+02 leaf weight Will and Suter, 1994

silty clay loam sycamore — 5.00E+01 leaf weight Wil and Suter, 1994

sandy loam red oak 2.00E+01 5.00E+01 plant weight Wil and Suter, 1994

soll+sand spruce 5.00E+01 1.00E+02 root & shoot welght Will and Suter, 1994

soil:sand:peat autumn olive 8.00E+01 1.60E+02 transpiration Will and Suter, 1994

sand blue stem — 4.50E+02 root & shoot weight Will and Suter, 1994

sand blue stem — 4.50E+02 root weight Will and Suter, 1994

brown earth oats 1.00E+02 5.00E+02 root weight Will and Suter, 1994

brown earth wheat 5.00E+02 1.00E+03 root weight Will and Suter, 1994

alluvial wheat 3.00E+02 1.00E+03 root & shoot weight Will and Suter, 1994

silt loam rye 1.00E+03 5.00E+03 shoot weight Will and Suter, 1994

: B silt loam fescue 1.00E+03 5.00E+03 shoot weight Will and Suter, 1994
Manganese 1.20E+03 loam bush beans — 5.00E+02 stem weight Will and Suter, 1994 ‘

Mercury 7.90E-01 surface soll — — 3.00E-01 — Wiil and Suter, 1994

Nickel 4.10E+0 loam barley T e 2.50E+01 shoot weight WIll and Suter, 1994

o G : g sandy loam red oak 2.00E+01 5.00E+01 plant weight Will and Suter, 1994

loam bush beans 2.50E+01 1.00E+02 leaf weight Will and Suter, 1994

loam bush beans — 1.00E+02 shoot weight Will and Suter, 1994

loam cotton — 1.00E+02 leaf & stem weights Will and Suter, 1994

loam ryegrass 9.00E+01 1.80E+02 shoot weight Will and Suter, 1994

loam bush beans 1.00E+02 2.50E+02 shoot weight Will and Suter, 1994
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Table 5-13 (continued)
Comparison of Avaliable Plant Toxicity Values to Tar Dump Maximum Soll Concentrations (0 to 2 feet deep)

Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Soil Medium Observed Effect| Observed Effect
Concentration or Plant Concentration. | Concentration »

ITE Chemical (mg/kg) Soil Type Species (ma/kg) (ma/kg) Effect Reference
Selenium 1.60E+00 loamy sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
sand sorgrass - 1.00E+00 shoot welght Will and Suter, 1994
loamy sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
sandy loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994
clay loam alfalfa 5.00E-01 1.50E+00 shoot welght Will and Suter, 1994
clay loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994
sand sorgrass 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
sitty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam alfalfa 1.00E+C0 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
sitty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994
silty clay loam alfalfa 2.00E+00 4.00E+00 shoot weight Will and Suter, 1994
Silver 2.70E+01 surface soil — . 2.00E+00 — Will and Suter, 1994
'Vanadium 2.60E+01 surface soil - — 2.50E+00 phytotoxic Will and Suter, 1994
i- B surface soil — — 5.00E+01 phytotoxic Will and Suter, 1994
Zinc 2.20E+02 sand:peat:soil beech — 3.30E+00 annual ring width Will and Suter, 1994
surface soil soybean 1.00E+01 2.50E+01 seeds/plant Will and Suter, 1994
surface soll coriander - 8.70E+01 root & shoot weight Will and Suter, 1994
sandy loam soybean — 1.31E+02 leaf weight Will and Suter, 1994
sandy loam soybean — 3.93E+02 leaf weight Will and Suter, 1994
alluvial soil wheat — 1.00E+03 plant weight, grain yield Will and Suter, 1994
alluvial soil rice — 1.00E+03 root weight Will and Suter, 1994

-— = No data available.

NTV = No plant toxicity values available.
» No observed effect concentration (NOEC) is defined as the highest concentration which produced a reduction of 20% or less in a measured response.
b Lowest observed effect concentration (LOEC) is defined as the lowest concentration which produced greater than a 20% reduction in a measured
response. In some cases, the LOEC for a study was the lowest concentration tested or reported.
« Due to the large number of phytotoxicity data available for cadmium, only results from studies containing both a NOEC and a LOEC were summarized.
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Table 5-14

Comparison of Available Plant Toxicity Values to Hamill Road Dump #3 Maximum Soll Concentrations (0 to 2 feet deep)
Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Soil Medium Observed Effect | Observed Effect
Concentration or Plant Concentration » Concentration v
Chemical (mg/kg) Soil Type Species (mg/kg) (markq) Effect Reference
Organics ‘
\Aldrin [ 1.30E-03 sandy loam Bengal gram — 1.00E+00 reduced nodulation Kapoor et al., 1977
sandy loam Bengal gram —_ 1.00E+01 reduced N fikation Kapoor et al., 1977
soil com — 3.70E-01 10% decease!in size Phytotox Database, 1996
beta-BHC 3.80E-01 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
g BHC 1.10E-01 alluvial soil groundnut — 1.00E+00 reduced root nodulation Misra and Gaur, 1974
i sand pea plant - 2.00E+00 reduced root length Charnetski et al., 1973
sand pea plant — 4.00E+00 no secondary roots Chametski et al., 1973
sand pea plant — 8.00E+00 root cells vacuolated Charnetski et al., 1973
alluvial soil groundnut — 1.00E+01 no root nodulation Misra and Gaur, 1974
sand pea plant — 3.00E+01 no cellular organization Charnetski et al., 1973
alluvial soil groundnut — 1.00E+02 decrease in pod yield Misra and Gaur, 1974
lalpha-Chlordane 1.90E-03 soil turfgrass — 3.25E+01 95% reduction in germin. | Phytotox Database, 1996
DDT 4.40E-02 soil bean 3.85E+01 — no injury to shoots Phytotox Database, 1996
Dieldrin 3.40E-01 soil corn — 1.15E+00 plant size Phytotox Database, 1996
EEndosulfan | 2.00E-01 agricuitural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Endosulfan il 5.40E-02 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
LHeptachIor 9.20E-02 soil cotton — 1.56E+04 decrease in plant yield Phytotox Database, 1996
Naphthalene 3.40E-01 agricultural loam lettuce — 1.00E+02 50% reduction in growth Hulzebos et al., 1993
1,1,1-Trichloroethane 3.50E-02 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
Xylenes (total) 3.00E-03 agricultural loam lettuce — >1.00E+03 50% reduction in growth Hulzebos et al., 1993
inorganics .
IAluminum 1.60E+04 silt loam white clover — 5.00E+01 seedling establish Will and Suter, 1994
JArsenic 1.20E+01 sandy loam cotton — 1.12E+01 shoot weight Will and Suter, 1994
o sandy loam soybean - 1.12E+01 shoot welght Will and Suter, 1994
black clay soybean — 2.24E+01 shoot weight Will and Suter, 1994
black clay cotton 6.72E+01 8.96E+01 shoot weight Will and Suter, 1994
s e -— spruce — 1.00E+03 height, Will and Suter, 1994
[ 1.30E+02 loam barley — 5.00E+02 plant weight Will and Suter, 1994
EEmE L loam bush beans 1.00E+03 2.00E+03 plant weight Will and Suter, 1994
1.50E+00 surface soil — — 1.00E+01 phytotoxic Will and Suter, 1994
Chromium loam oats 3.50E+00 7.40E+00 fresh shoot weight Will and Suter, 1994
i loam soybean 1.00E+01 3.00E+01 fresh shoot weight Will and Suter, 1994
e SRR humic sand oats 1.10E+01 3.10E+01 fresh shoot weight Will and Suter, 1994
Cobalt 1.80E+01 surface soil — — 2.50E+01 phytotoxic Will and Suter, 1994
Copper 5.40E+01 sand blue stem - 1.00E+02 root & shoot weight Will and Suter, 1994
i i sand blue stem — 1.00E+02 root & shoot weight Will and Suter, 1994
loam bush beans 1.00E+02 2.00E+02 leaf weight Will and Suter, 1994
PLANTRTV.WK4

04/01/96



This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table 5-14 (continued)
Comparison of Available Plant Toxicity Values to Hamill Road Dump #3 Maximum Soil Concentrations (0 to 2 feet deep)
Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Soil Medium Observed Effect | Observed Effect
Concentration or Plant Concentrationa | Concentration »
Chemical (mg/kg) Soil Type Species (ma/kg) (ma/kg) Effect Reference

[Lead 7.40E401 silty clay loam sycamore —_ 5.00E+01 leaf weight Will and Suter, 1994
sandy loam red oak 2.00E+01 5.00E+01 plant weight Will and Suter, 1994

soil+sand spruce 5.00E+01 1.00E+02 root & shoot weight Wil and Suter, 1994

soil:sand:peat autumn olive 8.00E+01 1.60E+02 transpiration Will and Suter, 1994

sand blue stem — 4.50E+02 root & shoot weight Will and Suter, 1994

sand blue stem — 4.50E+02 root weight Will and Suter, 1994

brown earth oats 1.00E+02 5.00E+02 root weight Wil and Suter, 1994

brown earth wheat 5.00E+02 1.00E+03 root weight Will and Suter, 1994

alluvial wheat 3.00E+02 1.00E+03 root & shoot weight Will and Suter, 1994

silt loam rye 1.00E+03 5.00E+03 shoot weight Will and Suter, 1994

silt loam fescue 1.00E+03 5.00E+03 shoot weight Will and Suter, 1994

Enganese 2.00E+03 loam bush beans — 5.00E+02 stem weight Will and Suter, 1994
Mercury 4.20E-01 surface soil — — 3.00E-01 —— Wiil and Suter, 1994
Nickel 2.70E+01 loam barley —_— 2.50E+01 shoot weight Will and Suter, 1994
o : sandy loam red oak 2.00E+01 5.00E+01 plant weight Will and Suter, 1994
loam bush beans 2.50E+01 1.00E+02 leaf weight Wil and Suter, 1994

loam bush beans — 1.00E+02 shoot weight Will and Suter, 1994

loam cotton — 1.00E+02 leaf & stem weights Will and Suter, 1994

loam ryegrass 9.00E+01 1.80E+02 shoot weight Will and Suter, 1994

GRS SRR loam bush beans 1.00E+02 2.50E+02 shoot weight_ Will and Suter, 1994
Selenium 2.30E+00 loamy sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994
LA Ll sand sorgrass - 1.00E+00 shoot weight Will and Suter, 1994
loamy sand sorgrass — 1.00E+00 shoot weight Will and Suter, 1994

sand sorgrass -— 1.00E+00 shoot weight Will and Suter, 1994

sandy loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994

clay loam alfalfa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994

clay loam alfaifa 5.00E-01 1.50E+00 shoot weight Will and Suter, 1994

sand sorgrass 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994

silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994

silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994

silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994

silty clay loam alfalfa 1.00E+00 2.00E+00 shoot weight Will and Suter, 1994

i Sy GEL silty clay loam alfalfa 2.00E+00 4.00E+00 shoot weight Will and Suter, 1994
Vanadium | 2.60E+01 surface soil — - 2.50E+00 phytotoxic Will and Suter, 1994
cE T i surface soil — — 5.00E+01 phytotoxic Will and Suter, 1994
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Table 5-14 (continued)
Comparison of Available Plant Toxicity Values to Hamill Road Dump #3 Maximum Soil Concentrations (0 to 2 feet deep)
Tennessee Products Site - Chattanooga, TN

Maximum No Lowest
Soil Medium Observed Effect | Observed Effect
Concentration or Plant Concentration. | Concentration v
L Chemical (mg/kg) Soil Type Species (mg/kg) (mg/kg) Effect Reference

Zinc 1.40E+02 sand:peat:soil beech — 3.30E+00 annual ring width Will and Suter, 1994
= surface soil soybean 1.00E+01 2.50E+01 seeds/plant Will and Suter, 1994
surface soil coriander - 8.70E+01 root & shoot weight Will and Suter, 1994
sandy loam soybean — 1.31E+02 leaf weight Will and Suter, 1994
sandy loam soybean — 3.93E+02 leaf weight Will and Suter, 1994
alluvial soil wheat — 1.00E+03 plant weight, grain yield Will and Suter, 1994
alluvial soil rice — 1.00E+03 root weight Will and Suter, 1994

— = No data available.

NTV = No plant toxicity values available.

» No observed effect concentration (NOEC) is defined as the highest concentration which produced a reduction of 20% or less in a measured response.

b Lowest observed effect concentration (LOEC) is defined as the lowest concentration which produced greater than a 20% reduction in a measured
response. In some cases, the LOEC for a study was the lowest concentration tested or reported.

< Due to the large number of phytotoxicity data available for cadmium, only results from studies containing both a NOEC and a LOEC were summarized.
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manganese, mercury, nickel, selenium, silver, vanadium, and zinc. Exceedances of
phytotoxicity data in soils of Hamill Road Dump No. 3 included arsenic, chromium, lead,
manganese, mercury, nickel, selenium, vanadium, and zinc. These chemicals occurred at
concentrations shown primarily to cause a reduction in growth. These results show that there
is a potential for phytotoxic effects to occur at the site at both the Tar Dump and the Hamill
Road Dump No. 3. However, during site investigations there were no signs of plant toxicity
or stress (e.g., yellowing leaves, stunted growth, abnormal growth), and the plants appeared to
be in good health. Thus, although the potential for reduced growth may be possible based on
the phytotoxicity evaluation, it does not appear that harmful effects are occurring to the

vegetation communities at the site.
5.5 RISK CHARACTERIZATION FOR SOIL INVERTEBRATES

Potential effects to soil invertebrates inhabiting the site were assessed by conducting site-specific
earthworm toxicity tests. Soil samples from both the Tar Dump and Hamill Road Dump No.
3 were chosen for conducting the tests (see Section 4). The results indicated that no significant

toxic effects occurred for any of the locations tested.
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SECTION 6
UNCERTAINTY ANALYSIS

An ecological risk assessment is subject to a wide variety of uncertainties. Virtually every step

in the risk assessment process involves numerous assumptions which contribute to the total

uncertainty in the final evaluation of risk.

In the exposure assessment, numerous assumptions were made in order to estimate daily doses
for selected indicator species (i.e., Northern short-tailed shrew, white-footed mouse, American
robin, and muskrat). Since limited site-specific information was available, assumptions were
made regarding chemical concentrations in food items (e.g., earthworms, plant seeds) and
ingestion rates. In general, an effort was made to use assumptions that were conservative, yet

realistic.

The interpretation and application of toxicological data in the toxicity assessment are probably
the greatest sources of uncertainty in an ecological risk assessment. Frequently, data from
literature sources are not specific to the indicator species selected, and therefore, extrapolation
of the data to the species of concern is necessary. When extrapolating ecological data, every
effort was made to use data from the most closely related species to the indicator organism.
Even so, species sensitivities may vary even among closely related species. Variations in species
sensitivity may be due to differences in some of the following factors: tolerance thresholds,

toxic symptoms exhibited, time period until toxic effects are observed, and metabolism of

ingested chemical.

In calculating RTVs, safety factors are applied to toxicity data to account for differences in
species and differences in toxicological endpoints (e.g., LDs,, NOAEL, LOAEL). The safety
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factors which were applied were either recommended by the EPA, developed from literature
reviews of toxicological data, or based on best professional judgment. There are uncertainties
associated with applying safety factors. For example, in deriving RTVs based on data from a
different species, a safety factor is used to protect for the possibility that the indicator species
may be more sensitive to a chemical exposure than the test species, even though the opposite

may be true. Thus, the potential exists for developing an overly protective RTV.

An additional uncertainty in developing RTVs is estimating a daily dietary dose (i.e., mg/kg-day
intake) from a dose reported only as a concentration in food. Where information from the study
was not available to make this conversion, average ingestion rates and body weights were used

to estimate an RTV.

An uncertainty which may result in an underestimate of risk in the risk characterization is the
absence of toxicity data (e.g., avian toxicity data for PAHs). In the absence of such
information, the potential risk from exposure to chemicals of potential concern cannot be

quantitatively evaluated.
The following text provides a brief discussion of the primary uncertainties associated with the

risk evaluation for the indicator species/communities. The discussion focuses on those chemicals

and/or exposure routes that are responsible for the majority of the risk.

NOR/K:\WP\04400\048\RAMJUO01. WP 6-2



This document was prepared by Roy F. Weston, Inc., expressly for EPA. [t shall not be disclosed, in whole or in part, without the
express written permission of EPA.

Ecological Risk Assessment
Tennessee Products Site
Section: Section 6
Revision: 0

Date: April 1996

6.1 AQUATIC LIFE

Surface Water:

Sediment:

EPA Region 4 Surface Water Screening Values were not available for all COPCs.
Therefore, the potential impacts to aquatic life could not be evaluated for all
chemicals.

Total metal concentrations were compared to EPA Region 4 Surface Water
Screening Values. However, dissolved metal concentrations better estimate the
bioavailable fraction of waterborne inorganics than total metals. EPA experts
have recommended that existing water quality criteria values be applied as
dissolved metal concentrations (rather than total). Therefore, the use of total
metal concentrations for comparison to the Surface Water Screening Values most

likely overestimates the risk to aquatic life.

The comparison of water column concentrations with toxicity data does not
account for potential exposure of aquatic life through food and sediment ingestion
exposure routes, which may be significant routes of exposure for some chemicals

in fish (NCASI, 1991).

Many COPCs could not be evaluated due to a lack of available sediment effect
values. Without appropriate criteria these contaminants could not be included in

the overall risk to aquatic biota.
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o Many of the EPA Region 4 Sediment Effect Values were based on studies in

marine or estuarine environments. In addition, the subtle effect of complex
mixtures of chemicals in sediments are not necessarily addressed by the chemical-
specific effect levels. These deficiencies may result in an overestimation or
underestimation of the actual risk to benthic and epibenthic fauna in Chattanooga

Creek.

. Exceedances of PAH sediment effect values occurred in the upgradient location,
DC-8U. The concentrations of PAHs at DC-8U exceeded PAH concentrations in
sediments at locations DC-1, DC-2, DC-3U, and DC-9U. This suggests a
contaminant source other than the Tennessee Products Site for some of the PAHSs

observed in the creek and its tributaries.

. There is uncertainty as to what is causing the toxicity in the Ceriodaphnia and
Microtox tests at locations DC-5U and DC-1. Although DC-5U sediments had
the highest concentrations of PAHs and naphthalenes, it is not certain whether this
is the toxic element in the sediments, since concentrations of these contaminants

at all other locations were also exceeding sediment effect values.
6.2 NORTHERN SHORT-TAILED SHREW

Exposure Assessment:

. It was assumed that the Northern short-tailed shrew is present at the site. This
assumption is based on the similarity between habitat conditions at the site and

descriptions of short-tailed shrew habitat and range in the scientific literature.
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o The diet of the shrew in a given location is based on food availability and can
consist of the following organisms: earthworms, spiders, millipedes, centipedes,
sow bugs, small vertebrates, plants, and insect larvae and pupae (DeGraaf and
Rudis, 1986). Since data are not available to estimate chemical concentrations
in other probable food sources, exposure dose estimates were based on exclusive
consumption of earthworms. Since earthworms inhabit and ingest soil, they may
be more efficient accumulators of soil contaminants than some of these other
organisms.  Thus, the assumption of an exclusive earthworm diet may

overestimate the hazard to the shrew.

o There are a number of difficulties associated with applying literature-based
earthworm BAFs to a given site. Environmental variables, such as soil
characteristics, obscure the underlying relationship between concentrations in soils
and in earthworms. Earthworms selectively feed on plant debris and soil organic
matter, and consequently, soil concentrations may not represent true exposure
concentrations. Also, different earthworm species bioaccumulate chemicals at
different rates (Beyer, 1990). Thus, there is uncertainty associated with applying
literature-based earthworm BAFs to the Tennessee Products Site.

. It is not known how available metals and other inorganics in earthworm tissue are
to predators. The presence of high levels of metals in earthworm tissue is not
adequate proof that they will be absorbed by the predator (Lee, 1985). Thus, if
metals are not in a bioavailable form in earthworms, they may not pose a hazard

to wildlife at the site.

NOR/K:\WP\04400\048\RAMJUCO1. WP 6-5



This document was prepared by Roy F. Weston, Inc., expressly for EPA. |t shall not be disclosed, in whole or in part, without the
express written permission of EPA.

Ecological Risk Assessment
Tennessee Products Site
Section: Section 6
Revision: 0

Date: April 1996

o The chemical form of a metal is an important factor in determining the level of
exposure at which toxicity appears (Lee, 1985). The metal concentrations in soils
at the site were analyzed as total metals, and thus the actual form of the metal in
soils and in earthworms is not known. As a general rule, the more bioavailable
forms of chemicals are used in toxicity tests. Thus, it is possible that the form
of a metal in the earthworms at the site is in a less bioavailable form than that
used in the study on which the RTV is based. In such a case, the estimated
hazard from exposure to such a chemical would be overestimated. For nickel,
it is important to note that the shrew RTV is based on a drinking water study in
which a soluble salt of nickel was used. Nickel is most likely more available for
uptake from water, as a soluble salt, than from soils or earthworms. This
indicates that the hazard to nickel may have been overestimated at the site. The
same is true for many of the other metals, including aluminum, lead, manganese,

and vanadium.
Effects Characterization/Risk Characterization:

o No toxicity data were available specifically for the shrew; therefore, data from

other small mammal species were used.

] The RTV for nickel was based on a chronic effect dose for rats, in which an
increase in deaths and runts were observed in the young. A safety factor of 5
was used to extrapolate from a chronic effect dose to a safe chronic dose. It is
not known whether this safety factor over- or under-estimates risk. An additional
safety factor of 5 was used to extrapolate between species. If the shrew is as or

less sensitive to nickel exposure than the rat, the RTV may result in an
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overestimation of risk. Also, as mentioned previously, the nickel was
administered in drinking water as a soluble salt in the RTV study (Schroeder and
Mitchener, 1971), which is a very bioavailable form of nickel. Although the
extent of nickel bioavailability from earthworms or soil is not known, it is most
likely not as bioavailable as the form of nickel in the RTV study. Thus, the use
of this study to develop the nickel RTV may overestimate the risk to small

mammals.

. The RTV for dieldrin was based on a Chronic NOAEL for reproductive effects
(pup mortality) in female mice. The study is an 8-week feeding study. An inter-
species extrapolation factor of 5 was used to derive the RTV, which may result

in an overestimate of risk.

. The RTV for aluminum was based on a Chronic No Effect Dose for reproductive
effects in male rats (Dixon et al., 1979). An inter-species safety factor of 5 was
applied to the RTV, which may result in an overestimate of risk if the shrew is
as or less sensitive to aluminum exposure compared to the rat. Also, as
mentioned previously, the aluminum was administered in drinking water as a
soluble salt in the RTV study, and thus may tend to overestimate the actual risks.
Also, in this study, there were no effects observed in any of the tested doses, and
thus the actual no effect dose may be higher than the highest dose tested. This

may result in an overestimation of risk.

o Since metals occur naturally in soils, one needs to consider whether metals
detected at the site are due to contamination or based on natural background

levels. Table 6-1 presents means and ranges of background metal concentrations

NOR/K:\WP\04400\048\RAMJU0O01. WP 6-7



Table 6-1

Ecological Risk Assessment
Tennessee Products Site
Section: Section 6
Revision: 0

Date: April 1996

Background Concentrations of Metals in U.S. Soils (mg/kg)

This document was prepared by Roy F. Weston, Inc., expressly for EPA. It shall not be disclosed, in whole or in part, without the
express written permission of EPA.

Eastern U.S. Soils* U.S. Various Soils®
Chemical Range Arithmetic Range Mean
Mean

Aluminum 7000 - >100,000 57,000 NDA NDA
Arsenic <01 - 73 7.4 <1 - 93.2 7
Barium 10 - 1500 420 70 - 3000 560
Beryllium <1 - 7 0.85 <1 - 5 1.6
Cadmium NDA NDA 041 - 1.5 NDA
Chromium 1 - 1000 52 7 - 1500 50
Cobalt <03 - 70 9.2 3 - 50 10.5
Copper <1 - 700 22 3 - 300 26
Iron 100 - >100,000 25,000 5000 - 50,000 NDA
Lead <10 - 300 17 <10 - 70 26
Manganese <2 - 7000 640 20 - 3000 490
Mercury 001 - 34 0.12 002 - 1.5 0.17
Nickel <5 - 700 18 <5 - 150 18.5
Selenium <0.1 - 39 0.45 <0.1 - 4 0.31
Silver NDA 001 - 8 NDA
Vanadium <7 - 300 66 07 - 98 NDA
Zinc <5 - 2900 52 10 - 300 73.5

* Shacklette and Boerngen, 1984
b Kabata-Pendias and Pendias, 1984
NDA - No data available
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measured in U.S. soils. The ranges that are presented often span many orders of
magnitude, and are most likely a reflection of the diverse environments that were
sampled. Thus, these background values can only be used as general guidance
in determining whether a metal is at background levels at the site. Other factors
need to be considered, such as the range and distribution of metal concentrations
at the site. The metals at the site which exceeded background ranges at one or
more locations were lead and silver. Lead exceeded the background range limit
of 70 ppm at SC-1U, SC-2U, SC-3U, SC-3M, SC-4U, SC-6U, and SC-15U.
Silver exceeded the background range at SC-3U. Some metals, such as aluminum
and nickel, which are showing relatively high hazard quotients, fall within
background ranges. The concentration of aluminum ranges from 1600 to 16,000
ppm at the site, with the majority of values (95%) ranging between 7000 and
16,000 ppm. This compares to a background range for aluminum of 7000 -
>100,000 ppm. The concentration of nickel at the site ranges from <5 to 41
ppm, with 90% of the values greater than or equal to 10 ppm. This compares to
background ranges of <5 - 700 ppm and <5 to 150 ppm, with a mean around
18 ppm. Thus, there is uncertainty associated with whether risks determined for
some metals (particularly aluminum and nickel) are due to background or to site-

related activities.
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6.3 WHITE-FOOTED MOUSE

Exposure Assessment:

o It was assumed that the white-footed mouse is present at the site. This
assumption is based on the similarity between habitat conditions at the site and

descriptions of white-footed mouse habitat and range in the scientific literature.

. Chemical concentrations in plant seeds are dependent on such factors as plant
species considered, site-specific conditions (i.e., soil type, soil pH, soil organic
content), chemical species, etc. Plant uptake factors (PUFs) for organics were
calculated based on a regression equation which incorporates chemical-specific log
Kows. Uncertainty exists in using predicted values such as these. The PUFs
used for inorganics were based on data from Baes et al. (1984), who derived
uptake factors based on a literature review, and comparisons of observed and
predicted elemental concentrations in plants (Baes et al. 1984). Inorganics can
exist in soils as free ionic forms, inorganic ion pairs, inorganic complexes,
organic complexes, etc., each with its own propensity toward biouptake, trophic
transfer, and subsequent toxicity. Because the form of the element in the
environment is difficult to predict or is seldom measured, prediction of the
mobilization and uptake of metals is highly uncertain. Therefore, the
concentrations of chemicals in plant seeds, and subsequent risk from ingestion of

seeds, is a major uncertainty.

. The chemical form of a metal is an important factor in determining the level of

exposure at which toxicity appears (Lee, 1985). The metal concentrations in soils
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at the site were analyzed as total metals, and thus the actual form of the metal in
soils and in plants is not known. As a general rule, the more bioavailable forms
of chemicals are used in toxicity tests. Thus, it is possible that the form of a
metal in plants at the site is in a less bioavailable form than that used in the study
on which the RTV is based. In such a case, the estimated hazard from exposure
to such a chemical would have been overestimated. As discussed for the shrew,
the nickel RTV is based on a drinking water study in which a soluble salt of
nickel was used. Nickel is most likely more available from water, as a soluble
salt, than from soils or plants. This indicates that the hazard to nickel may have

been overestimated at the site.
Effects Characterization/Risk Characterization:
. White-footed mouse toxicity data were not available for any chemicals of
concern; therefore, interspecies extrapolation was required for all of the chemicals
of concern. If the white-footed mouse is as or less sensitive to a chemical as

compared to the test species, then the risk to the mouse will be overestimated.

o There is considerable uncertainty associated with the RTVs derived for nickel, as
discussed under the uncertainty analysis for the shrew.

o As discussed for the shrew, there is uncertainty associated with whether risks

determined for some metals are due to background or to site-related activities.
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6.4 AMERICAN ROBIN

Exposure Assessment:

o The diet of the robin in a given location is based on food availability and can
consist of the following organisms: earthworms, grasshoppers, beetles, cicadas,
ants, termites, cutworms, caterpillars, butterflies, and berries (Terres, 1991).
Since data are not available to estimate chemical concentrations in other probable
food sources, exposure dose estimates were based on exclusive consumption of
earthworms. Since earthworms inhabit and ingest soil, they may be more
efficient accumulators of soil contaminants than some of these other organisms.

Thus, the assumption of an exclusive earthworm diet may overestimate the hazard

to the robin.

. As discussed under the uncertainty analysis for the shrew, there are many

uncertainties associated with using literature-based bioaccumulation factors for

earthworms.

i As discussed under the uncertainty analysis for the shrew, it is not known how

available the metals and other inorganics in earthworm tissue are to predators.

Effects Characterization/Risk Characterization:

o No toxicity data were available for the robin; therefore, data from other bird

species were used.
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. Toxicity data for avian species were not available for PAHSs; therefore, the

potential risk from exposure to these chemicals could not be estimated for the

robin.

. The RTV for aluminum was based on a chronic NOAEL for food intake and egg
production for the Japanese quail (Hussein et al., 1988). An inter-species safety
factor of 5, which was applied to the RTV, may result in an overestimate of risk
if the robin is as or less sensitive to aluminum exposure compared with the quail.
The aluminum was administered in the diet in the form of a soluble salt
(aluminum sulfate), which is a very bioavailable form of aluminum. Although
the extent of aluminum bjoavailability from earthworms or soil is not known, it
is most likely not as bioavailable as the form of aluminum in the RTV study.
Thus, the use of this study to develop the aluminum RTV may overestimate the

risk to omnivorous songbirds.

o The RTV for dieldrin was based on an acute LC50 for bobwhite quail (Heath et
al., 1972). A safety factor of 5 was used to extrapolate to an acute NOEL, and
an additional safety factor of 5 was applied for inter-species extrapolation. If the
robin is less sensitive to dieldrin exposure than the quail, the potential risks may
be overestimated. However, it is important to note that this RTV does not
account for the potential for chronic effects to occur, due to a lack of avian

chronic toxicity studies for dieldrin.
o The RTVs for acetone, gamma-BHC, chlordane, DDD, dieldrin, endosulfan,

heptachlor, methoxychlor, naphthalene, xylene, manganese, nickel, and cyanide

are based on acute endpoints, and extrapolated to acute no effect levels. The
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potential for chronic effects to occur based on exposure to these chemicals could

not be evaluated due to a lack of sufficient chronic toxicity data.

o As discussed for the shrew, there is uncertainty associated with whether risks
determined for some metals, such as aluminum, are due to background or to site-

related activities.
6.5 MUSKRAT
Exposure Assessment:

. The diet of the muskrat varies widely depending on habitat, season, and
availability, and can consist of the following organisms: aquatic plants, fish,
mussels, clams, insects, crayfish, and snails (Chapman and Feldhamer, 1982).
Since data are not available to estimate chemical concentrations in other probable
food sources, exposure dose estimates were based on exclusive consumption of
clams. It is uncertain whether this assumption may over- or under-estimate

potential risk.

. The chemical form of a metal is an important factor in determining the level of
exposure at which toxicity appears (Lee, 1985). The metal concentrations in
clams at the site were analyzed as total metals, and thus the actual form of the
metal in clams is not known. As a general rule, the more bioavailable forms of
chemicals are used in toxicity tests. Thus, it is possible that the form of a metal

in clams at the site is in a less bioavailable form than that used in the study on
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which the RTV is based. In such a case, the estimated hazard from exposure to

such a chemical would have been overestimated.

Effects Characterization/Risk Characterization:

. The risks estimated for the muskrat are driven by metals obtained through clam
ingestion. However, the metal concentration in clams collected in areas that may
be impacted by the site (downgradient of the Hamill Road Bridge) were lower or
similar to metal concentrations detected in the upgradient sample.  Thus, it
appears that metal levels in clams are at background levels, and the estimated
risks are at background levels. However, since only one background sample was

collected there is some uncertainty associated with this conclusion.

. No toxicity data were available specifically for the muskrat; therefore, data from

other mammal species were used.

o The RTV for titanium was based on a Chronic Effect Dose for reproductive
effects in rats. One dose of titanium was administered in drinking water, and
resulted in a marked reduction in the numbers of animals surviving to the third
generation. Since only one dose was tested, there was no associated NOAEL.
Thus, a safety factor of 5 was used to extrapolate to a chronic NOAEL. This
may result in an overestimation of risk if the true NOAEL is less than 5 times
lower than the effect dose. An inter-species safety factor of 5, which was applied
to the RTV, may result in an overestimate of risk if the muskrat is as or less

sensitive to titanium exposure compared with the rat.
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o There is considerable uncertainty associated with the RTV derived for nickel, as

a3
=

e shrew,

- - . discussed under the uncertainty analysis fo
6.6 TERRESTRIAL VEGETATION

o Since phytotoxic effects are plant species-specific and directly related to ambient
conditions (i.e., soil type, soil pH, moisture content etc.), comparison of
literature-based phytotoxicity data to soil concentrations at the Tennessee Products

Site may not accurately illustrate potential hazards to on-site plants.

o Phytotoxicity of metals is dependent on the chemical form of the metal that was
used in the study. If the form of the metal used in the phytotoxicity studies is in
a more available form than the metal in site soils, then the potential for

phytotoxic effects to occur would be overestimated.

o Some secondary references from which phytotoxicity data were taken do not
provide information on the plant species used in the studies, or endpoints that
were measured. For example, Will and Suter (1994) provide "phytotoxically
excessive" levels, but do not provide any details on plant species or toxicological

endpoints. Thus, there is uncertainty as to what these values represent.

. As discussed for the shrew, there is uncertainty associated with whether some

metal concentrations at the site are due to background or to site-related activities.
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6.7 SOIL INVERTEBRATES

. Soil toxicity tests were conducted using earthworms, since this is a widely used
test organism. Although earthworms serve as a surrogate for determining the
potential for toxicity to occur to soil invertebrates, there may be other soil

invertebrates at the site that are more sensitive to chemical exposures than the

earthworm.
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SECTION 7
CONCLUSIONS

7.1 RESULTS OF THE ECOLOGICAL RISK ASSESSMENT

The results of the ecological risk assessment show the potential for adverse effects to occur to
aquatic life in Chattanooga Creek, and insectivorous small mammals and omnivorous songbirds
feeding along the floodplain of the creek in the Tar Dump and Hamill Road Dump No. 3.
There were also some minor risks estimated for herbivorous small mammals, muskrats, and

terrestrial plants at the Tennessee Products Site.

Potential risks to aquatic life were assessed by comparing surface water and sediment
concentrations with criteria and guidelines, and by conducting site-specific sediment toxicity
tests. Exceedances of criteria and guidelines occurred at all sampling locations. Number of
exceedances were particularly high for sediments, and included PAHs, naphthalenes, and
pesticides. Although the exceedances of criteria and guidelines indicated the potential for
toxicity at all locations (including background), the sediment toxicity tests only indicated toxicity
at locations DC-5U (Microtox and Ceriodaphnia tests) and DC-1 (Ceriodaphnia test only). The
concentrations of PAHs and naphthalenes in sediments were particularly high for DC-5U.
However, it is not certain whether this accounts for the observed toxicity. It is also not certain

what accounts for the toxicity in DC-1.

For terrestrial mammals, the highest hazard index was based on potential exposure to nickel.
The nickel hazard indices observed for insectivorous mammals (i.e., 410 - Tar Dump; 310 -
Hamill Road Dump) were higher than those observed for herbivorous mammals (i.e., 17 - Tar
Dump; 14 - Hamill Road Dump). The hazard indices for insectivorous mammals were also

fairly high for aluminum (59 - Tar Dump; 79 - Hamill Road Dump) and dieldrin (110 - Tar
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Dump). The principal contributor to the hazard index for nickel, aluminum, and dieldrin, as
well as most of the other contaminants, was the potential bioconcentration and exposure through
earthworm or seed ingestion. The RTV basis for all of these compounds is the protection
against adverse reproductive effects. Thus, the results show the potential for -adverse
reproductive effects in small mammals feeding at the site, particularly for small mammals
feeding on earthworms. The potential risks from exposure at the Tar Dump are higher than

those at Hamill Road Dump No. 3.

There are, however, some fairly significant uncertainties associated with the estimated risks for
nickel and aluminum. First, the concentrations of nickel and aluminum at the site fell within
the means and ranges of background nickel concentrations measured in U.S. soils (Table 6-1).
Thus, it is uncertain whether the nickel and aluminum concentrations are based on site-related
activities or background concentrations. Second, there is uncertainty associated with the basis
of the RTVs. In the RTV studies for nickel and aluminum, the metal was administered in
drinking water as a soluble salt, which is a very bioavailable form, and thus may tend to
overestimate risk based on nickel and aluminum exposure at the site. In addition, the RTV for
aluminum was based on a Chronic No Effect Dose with no associated effect dose. Thus, the

actual no effect dose may be higher, resulting in an overestimation of risk for aluminum.

In addition to nickel, aluminum, and dieldrin, there were a number of other chemicals that
exceeded a hazard index of one for small mammals, and included beta-BHC, gamma-BHC, lead,
manganese, and zinc for the insectivorous small mammals, and acetone, manganese, and zinc
for the herbivorous small mammals. These hazard indices were generally much lower, and

ranged from 1.5 to 16 for the insectivorous mammals, and 1.6 to 5.2 for herbivorous mammals.
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The highest hazard index observed for omnivorous song birds was based on exposure to
aluminum (210 - Tar Dump; 260 - Hamill Road Dump). The next highest hazard index
observed was 34 for dieldrin (Tar Dump). The principal contributor to the hazard index for
these chemicals, as well as for others, was the earthworm ingestion exposure route. There are
some uncertainties associated with whether aluminum is at background levels, as mentioned for
the insectivorous mammals. The RTV for aluminum was based on a study in which aluminum
was administered in the diet in the form of a soluble salt. This may potentially overestimate the
risk to aluminum, if the form of aluminum in earthworms and soils is not as bioavailable as that
used in the study. The RTV for dieldrin was based on an acute LC50 for the bobwhite quail.
This RTV is based on acute effects, and does not take into account the potential for chronic
effects. Other chemicals which exceeded a hazard index of one included DDT, endrin,
heptachlor, chromium, lead, mercury, nickel, vanadium, and zinc, with hazard indices ranging
from 1.2 to 7.2. Thus, the results show the potential for adverse reproductive effects in

omnivorous songbirds feeding at the site.

For the muskrat, several metals exceeded a hazard index of one, the highest of which was
titanium (13). The principal contributor to the hazard index for all chemicals was the clam
ingestion exposure route. The concentrations of metals in clams, for the metals which exceeded
a hazard index of one, were at or below background concentrations. The results indicate that
risks are at background levels, and there is a very limited potential for adverse effects to occur

to muskrats, or similar organisms feeding in Chattanooga Creek.

A comparison of soil concentrations at the site with phytotoxicity data show the potential for
phytotoxic effects to occur at the site. Exceedances of phytotoxicity data in Tar Dump soils
occurred for gamma-BHC, dieldrin, aluminum, arsenic, chromium, lead, manganese, mercury,

nickel, selenium, silver, vanadium, and zinc. Exceedances of phytotoxicity data in soils of
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Hamill Road Dump No. 3 included arsenic, chromium, lead, manganese, mercury, nickel,
selenium, vanadium, and zinc. These chemicals occurred at concentrations on the site which
have been shown primarily to cause growth reduction. However, during site investigations there
were no signs of plant toxicity or stress (e.g., yellowing leaves, stunted growth, abnormal
growth). Thus, although the potential for reduced growth may be possible based on the
phytotoxicity evaluation, it does not appear that harmful effects are occurring to the vegetation

communities at the site.

Site-specific earthworm toxicity tests were conducted to evaluate the potential for effects on soil
invertebrates. The results indicated that no significant toxic effects occurred for any of the

locations tested in the Tar Dump and Hamill Road Dump No. 3.
7.2 RESULTS OF THE SEDIMENT TOXICIY AND BIOACCUMULATION STUDIES

After the April, 1996 ecological risk assessment was published, the EPA identified two areas
in which the conclusions of the initial ecological risk evaluation should be refined with site-
specific data: sediment toxicity and bioaccumulation. This subsection summarizes the results

of these supplemental studies.

Sediment toxicity tests were conducted using samples of coal tar and sediment collected from
the creek and juvenile amphipods and chironomid (midge) larvae. Sediment samples were

submitted for chemical analysis.

The sediment toxicity test results showed that the sediments were toxic to both subject
organisms, the amphipod, Hyalella azteca, and the midge, Chironomus tentans. Percent survival

for the test organisms in the test sediments was significantly lower than percent survival in both
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the reference and control sediments. A growth study could not be conducted using the amphipod

because of the low survival of the test organisms. Mean growth of the midge was significantly

lower in the test sediments than in the reference and control sediments.

The results of the sediment toxicity tests indicate that coal tar is toxic to benthic invertebrates.
Exposure to coal tar compounds in the Chattanooga Creek was demonstrated. The weight of
evidence suggests that coal tar is posing a risk to the survival and growth of benthic

invertebrates in Chattanooga Creek.

An earthworm bioaccumulation study was conducted using site soil samples. No differences
were observed in either survival or growth of earthworms in any of the test soils compared to

either the reference or control soils. This result is consistent with the earthworm toxicity test

performed in 1996.

Earthworm tissue concentrations measured at the end of the 28-day bioaccumulation study were
entered into the exposure models for worm-eating mammals and birds to obtain a more realistic
assessment of risks associated with that pathway. The contaminants evaluated were those which

had presented a risk in the April 1996 risk assessment, as follows:

Contaminants Evaluated for Worm-eating Birds:

Aluminum
Chromium
Lead
Manganese
Mercury
Nickel
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Vanadium
Zinc

DDT
Dieldrin
Endrin
Heptachlor

Contaminants Evaluated for Worm-Eating Mammals:

Aluminum
Lead
Manganese
Nickel
Zinc
b-BHC
g-BHC
Dieldrin

The data obtained from the analysis of worm-eating birds indicated that survival, growth, and
reproduction of worm-eating birds may be at risk from aluminum, lead and vanadium.
However, the hazard quotients were relatively low for these contaminants. The hazard quotient
for aluminum probably overpredicts risks, and the hazard quotients for lead and vanadium did
not exceed one when the lowest observable adverse effects level (LOAEL) was used as the

measurement endpoint. Nevertheless, lack of risk cannot be concluded.

The data obtained from the analysis of worm-eating mammals indicate that survival, growth and

reproduction of worm-eating mammals may be at risk from aluminum, lead, managanese, nickel,
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and dieldrin. However, the hazard quotients for manganese were relatively low, the hazard
quotients for lead, nickel and dieldrin were relatively low and did not exceed one using the
LOAELs, and the hazard quotient for aluminum were probably overpredictive of risk.

Nevertheless, a lack of risk for these compounds cannot be concluded.

There are numerous sources of uncertainty that must be considered in interpreting the results of
this type of assessment. Sources of uncertainty in this risk assessment include the following:
-Natural variability in biological and chemical systems and their combined behavior in
the environment.
-The introduction of error in the process embedded in the literature that was used for
obtaining life history and toxicity information.
-Data gaps, particularly incomplete contaminant data sets, missing life history, and

absence of toxicity-based literature for the receptor of concern.

Conservative assumptions were made to minimize the possibility of concluding that risk is not
present when a threat actually does exist. This results in error on the side of a protective
outcome. When the results of the sediment toxicity analysis and bioaccumulation studies are
evaluated in the context of pertinent potential uncertainties, the following conclusions can be
made:
-Survival, growth and reproduction of aquatic life in the Chattanooga Creek are at risk
from the coal tar deposits that are currently present in the sediments of the creek.
-Survival, growth and reproduction of worm-eating birds may be at risk from aluminum,
lead and vanadium. However, lead and vanadium levels are already within an aceptable
ecotoxicologically-based remedial goal range, and the risk model assumptions for
aluminum suggest that there is a high degree of uncertainty that ecological risk exists

from this element.
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-Survival, growth and reproduction of worm-eating mammals may be at risk from
aluminum, lead, manganese, nickel and dieldrin. However, lead and nickel levels are
already within an acceptable ecotoxicologically-based remedial goal range. Further, the

risk assumptions for aluminum and manganese suggest that there is a high degree of

uncertainty that ecological risk exists from these elements.

Appendix E presents the complete Supplemental Investigation for the Ecological Risk Assessment

of the Chattanooga Creek/Tennessee Products Superfund Site (EPA, 1999).
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Chemical
Organics
Acetone
Aldrin
alpha - BHC
beta-BHC
delta-BHC
gamma-BHC
Carbazole
alpha-Chlordane
gamma-Chlordane
DDD
DDT
Dibenzofuran
Dieldrin
Endosulfan |
Endosulfan ||
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
2-Methylnaphthalene
Naphthalene
PAHs
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b and/or k)fluoranthene

Benzo(g,h,i)perylene
Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Indeno(1,2,3-cd)pyrene

Phenanthrene

TARDMP02. WK4

Summary of Chemicals Detected in Subsurface Soils {0 to 2 feet deep) Collected from Tar Dump

SC-U
TP1-H001
0-6"

1.40E+01 UJ
4.70E+01 U
2.10E+02
3.70E+02
1.20E+02 UR
6.50E+01
2.10E+02 J
7.00E+01 U
470E+01 U
9.20E+01 U
9.20E+01 U
1.00E+03 U
3.50E+03
7.20E+01
9.20E+01 U
9.20E+01 U
9.20E+01 U
9.80E+01 UR
4.70E+01 U
3.80E+02 J
4.70E+02 U
1.00E+02 J
2.10E+02 J

6.60E+02 J
6.20E+02 J
3.70E+03
4.20E+03
8.30E+03
2.30E+03
4.10E+03
1.00E+03 J
5.50E+03
2.80E+03
1.20E+03

Table A-1

Units: Organics (ug/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

SC-1M
TP1-H002
7-12"

1.30E+01 U
5.80E+00 U
3.10E+02
3.10E+02
1.20E+02
9.40E+01
1.60E+02 J
5.70E+01 UR
2.00E+01 UR
4.00E+01
4.00E+01
1.90E+03
1.70E+02
3.00E+01
2.90E+01
2.00E+01
3.00E+01
5.80E+00
2.50E+01
1.90E+03
5.80E+01
1.90E+03
1.90E+03

cCccc cCcCc C cCcc

1.10E+03 J
5.90E+02 J
5.70E+03
7.30E+03
1.40E+04
5.80E+03
6.50E+03
2.40E+03
7.60E+03
6.70E+03
1.00E+03 J

sc-1L
TP1-H003
13-24"

1.20E+04 U
9.00E+00 U
4.70E+00 U
6.80E+01

4.20E+01 U
2.10E+01

9.00E+02 U
3.80E+01 U
470E+00 U
9.00E+00 U
2.00E+01 U
9.00E+02 U
1.20E+02

9.00E+00 U
1.40E+01
2.00E+01
2.00E+01
3.40E+01
1.00E+01
9.00E+02
4.70E+01
9.00E+02
9.00E+02

cccccccc

2.40E+02 J
3.50E+02 J
3.70E+03
3.60E+03
7.30E+03
2.10E+03
3.80E+03
9.80E+02
4.90E+03
2.40E+03
9.60E+02

R

R

R

Py

Sc-2u
TP2-H001
0-6"

1.30E+01
5.00E+01
2.60E+02
2.70E+02
1.00E+02
6.80E+01
1.60E+02
5.60E+01
2.20E+01
6.90E+01
9.00E+01
8.60E+02
1.50E+03
5.70E+01
5.70E+01
1.60E+02
4.30E+01
8.20E+01
4.00E+01
2.50E+02
2.20E+02
8.60E+02
1.30E+02

5.80E+02
5.70E+02
3.20E+03
3.60E+03
8.10E+03
2.00E+03
3.60E+03
9.90E+02
4.80E+03
2.50E+03
1.00E+03

SC-2M
TP2-H002
712"

1.40E+01 UJ
2.00E+01 U
9.20E+01
1.30E+02
5.00E+01 UR
3.30E+01
8.70E+02 U
5.30E+01 UR
6.10E+00 U
3.00E+01
4.00E+01 U
8.70E+02 U
3.50E+02
5.50E+01 UR
3.00E+01 U
5.30E+01 UR
3.00E+01 U
4.00E+01 UR
2.00E+01 U
8.70E+02 U
6.10E+01 U
8.70E+02 U
8.70E+02 U

3.80E+02 J
3.60E+02 J
3.50E+03
3.40E+03
7.10E+03
1.80E+03
3.60E+03
8.70E+02
5.30E+03
2.20E+03
9.20E+02

SC-2L
TP2-H003
13-24"

6.00E+01 U
6.10E+00 U
6.10E+00 U
1.20E+01 UR
6.10E+00 U
6.10E+00 U
3.90E+02 U
2.30E+01 UR
6.10E+00 U
1.20E+01 U
6.30E+00 UR
3.90E+02 U
1.80E+01
2.40E+01 UR
1.20E+01 U
1.20E+01 U
1.20E+01 U
6.10E+00 U
6.10E+00 U

3.90E+02 U

6.10E+01 U
3.90E+02 U
3.90E+02 U

9.70E+01 J
1.60E+02 J
1.20E+03
1.20E+03
2.20E+03
8.90E+02
1.30E+03
3.40E+02 J
2.20E+03
9.10E+02
5.70E+02

SC-3U
TP3-H001
0-6"

1.40E+01 U
2.40E+01 U
8.50E+02
4.50E+02
2.30E+02
2.90E+02
2.70E+02 J
1.30E+02 U
2.40E+01 U
4.60E+01 U
5.00E+01 U
1.80E+03 U
6.60E+02
1.00E+02
1.10E+02 U
4.60E+01 U
8.70E+01
2.90E+02
4.70E+01
2.60E+02 J
2.40E+02 U
1.80E+02 J
3.70E+02 J

2.10E+03
1.70E+03 J
1.30E+04
1.50E+04
3.80E+04
8.60E+03
1.30E+04
5.40E+03
1.30E+04
1.20E+04
2.40E+03
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Table A-1 (continued)
Summary of Chemicals Detected in Subsurface Soils {0 to 2 feet deep) Collected from Tar Dump

91916

Units: Organics (¢g/kg), Inorganics {mg/kg)
Tennessee Products Site, Chattanooga, TN

91923 91920 91922 91925 91924 91950
SC-lU SC-1M SC-1L SC-2u SC-2M SC-2L SC-3U
TP1-H001 TP1-H002 TP1-H003 TP2-H001 TP2-H002 TP2-H003 TP3-H001
Chemical 0-6" 7-12" 13-24" 0-6" 7-12" 13-24" 0-6"

Organics (continued)

Pyrene 4.00E+03 6.10E+03 3.70E+03 3.50E+03 3.80E+03 1.60E+03 1.40E+04
Tetrachloroethene 1.40E+01 UJ 2.00E+00 J 6.40E+01 U 2.00E+00 J 1.40E+01 UJ 1.30E+01 U 4.00E+00 J
1,1,1-Trichloroethane 1.40E+01 UJ 8.00E+00 J 6.40E+01 U 3.00E+00 J 1.40E+01 UJ 1.30E+01 U 1.40E+01 U
Trichloroethylene 1.40E+01 UJ 1.30E+01 U 6.40E+01 U 1.30E+01 UJ 1.40E+01 UJ 1.30E+01 U 1.40E+01 U
Xylenes (total) 1.40E+01 UJ 1.30E+01 U 6.40E+01 U 1.30E+01 UJ 1.40E+01 UJ 1.30E+01 U 1.40E+01 U
Inorganics
Aluminum 1.00E+04 1.00E+04 9.60E+03 1.60E+03 1.00E+04 1.00E+04 1.30E+04 J
Arsenic 8.60E+00 8.60E+00 6.80E+00 8.60E+00 9.10E+00 1.40E+01 8.30E+00
Barium 1.30E+02 1.10E+02 9.50E+01 1.40E+02 1.00E+02 9.50E+01 1.40E+02
Beryllium 2.00E+00 U 2.00E+00 U 2.00E+00 U 2.00E+00 U 2.00E+00 U 1.40E+0C 2.00E+00 U
Cadmium 1.00E+00 U 3.40E-01 U 3.40E-01 U 1.00E+00 U 1.00E+00 U 3.70E-01 U 1.00E+00 U
Calcium 1.70E+03 6.60E+02 9.10E+02 2.40E+03 1.40E+03 1.40E+03 2.90E+03 J
Chromium 1.70E+02 1.40E+02 6.80E+01 1.40E+02 1.00E+02 3.90E+01 9.80E+01 J
Cobalt 1.50E+01 1.80E+01 2.00E+01 1.60E+01 2.10E+01 2.40E+01 1.80E+01
Copper 4.00E+01 U 4.00E+01 U 4.00E+01 U 4.00E+01 U 3.00E+01 U 3.00E+01 U 5.90E+01
Iron 1.90E+04 1.90E+04 1.80E+04 2.00E+04 1.90E+04 1.80E+04 2.10E+04 J
Lead 9.50E+01 J 5.40E+01 J 410E+01 J 1.00E+02 J 4.50E+01 J 2.70E+01 J 1.30E+02
Magnesium 7.80E+02 6.50E+02 5.50E+02 8.90E+02 6.60E+02 6.30E+02 1.10E+03
Manganese 6.60E+02 8.00E+02 8.40E+02 7.90E+02 8.30E+02 8.90E+02 7.90E+02 J
Mercury 3.60E-01 4.40E-01 3.60E-01 4.30E-01 3.70E-01 3.10E-01 3.40E-01 J
Nickel 2.50E+01 2.20E+01 2.80E+01 2.60E+01 3.40E+01 3.80E+01 3.20E+01
Potassium 6.70E+02 U 6.10E+02 U 5.10E+02 U 7.90E+02 U 6.40E+02 U 6.00E+02 U 9.80E+02 U
Selenium 8.00E-01 U 1.00E+00 U 7.20E-01 U 8.50E-01 U 1.00E+00 U 8.00E-01 U 8.00E-01 U
Silver 2.80E+00 J 3.50E+00 3.00E+00 U 3.00E+00 U 3.00E+00 U 2.00E+00 U 2.70E+01
Vanadium 2.30E+01 2.20E+01 1.90E+01 2.40E+01 2.20E+01 2.10E+01 2.60E+01
Zinc 1.00E+02 1.10E+02 1.20E+02 2.00E+02 1.30E+02 1.10E+02 2.10E+02 J
Cyanide 6.70E-01 U 6.50E-01 U 6.00E-01 U 6.70E-01 U 6.40E-01 U 6.60E-01 U 6.90E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.

U = Chemical was analyzed for, but not detected. Value represents the SQL.
UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.
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Chemical
Organics
Acetone
Aldrin
alpha - BHC
beta-BHC
delta-BHC
gamma-BHC
Carbazole
alpha-Chlordane
gamma-Chlordane
DDD
DDT
Dibenzofuran
Dieldrin
Endosulfan |
Endosulfan Il
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
2-Methyinaphthalene
Naphthalene
PAHs
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b and/or k)fluoranthene

Benzo(g,h,i)perylene
Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Indeno(1,2,3-cd)pyrene

Phenanthrene

TARDMP02.WK4

SC-3M
TP3-H002
7-12"

9.60E+02 J
9.10E+01 U
3.60E+03
1.30E+03
5.10E+02
1.10E+03
4.40E+02
3.70E+02
9.10E+01
1.10E+02
1.80E+02
3.50E+03
9.10E+02
1.20E+02
9.40E+01
1.80E+02
1.80E+02
9.10E+01
1.60E+02
3.50E+03
9.10E+02
3.50E+03 U
4.60E+02 J

CcCcCccc cccacce

cC

4.50E+03
3.50E+03
3.80E+04
5.00E+04
9.80E+04
2.20E+04
4.00E+04
1.20E+04
4.60E+04
2.70E+04
7.40E+03

Table A-1 (continued)

Units: Organics (zg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

SC-3L
TP3-H003
13-24"

1.30E+01 UJ
4.40E+00 U
3.00E+02 U
1.20E+02

3.70E+01

6.50E+01

2.10E+03 U
4.40E+00 U
4.40E+00 U
8.50E+00
2.00E+01
2.10E+03
1.10E+02
5.70E+01
1.00E+01
8.50E+00
8.50E+00

cCccC

8.00E+00
2.10E+03

SC-4U
TP4-H001
0-6"

3.00E+01 U
2.50E+01 U
5.50E+02 U
3.50E+02

2.00E+02

1.90E+02

8.20E+01 J
2.50E+01 U
2.50E+01 U
4.80E+01 U
7.00E+01 U
5.60E+02 U
3.10E+03

7.00E+01 U
7.00E+01 U
5.00E+01 U
4.80E+01 U
3.00E+02

4.00E+01 U
7.20E+01 J

SC-11U
TP4-H101
0-6"

1.40E+01
4.80E+01
8.00E+02
3.70E+02
2.60E+02
2.80E+02
2.20E+02
4.80E+01
4.80E+01
9.30E+01
9.30E+01
2.20E+03
2.30E+03
8.00E+01
9.10E+01
9.30E+01
9.30E+01
3.60E+02
8.80E+01

U
U

ccce«C ccccce

2.10E+02
2.10E+03
3.10E+02

6.90E+02
1.20E+03
1.10E+04
1.00E+04
2.00E+04
3.40E+03
1.10E+04
2.60E+03
1.40E+04
7.40E+03
3.20E+03

U
u
u
4.00E+01 U
U
u
v
U

J

J
J

2.50E+02 U
9.20E+01 J
1.60E+02 J

3.20E+02 J
5.60E+02 U
2.10E+03
5.20E+02 J
4.90E+03
5.60E+02 U
2.00E+03
6.10E+02
3.00E+03
5.60E+02
6.30E+02

4.60E+02 J
4.80E+02 U
2.20E+03 U
2.80E+02 J

8.70E+02 J
6.90E+02 J
5.60E+03
7.20E+03
1.40E+04
3.50E+03
6.20E+03
2.10E+03 J
6.30E+03
5.60E+03
1.40E+03 J

SC-4M
TP4-H002
7-12"

4.00E+04 J
4.50E+01 U
6.40E+02 U
5.00E+02

2.40E+02

1.80E+02

1.20E+02 J
1.30E+02 U
4.50E+01 U
8.80E+01 U
8.80E+01 U
1.00E+02 J
2.80E+02

1.00E+02 U
8.80E+01 U
8.80E+01 U
8.80E+01 U
4.50E+01 U
9.00E+01 U
8.70E+02 U
4.50E+02 U
1.40E+02 J
2.20E+02 J

1.10E+03
1.20E+03
4.40E+03
8.70E+02 U
7.80E+03
8.70E+02 U
3.30E+03
1.40E+03
4.40E+03
8.70E+02 J
9.20E+02

Summary of Chemicals Detected in Subsurface Soils {0 to 2 feet desp) Collected from Tar Dump

SC-11M
TP4-H102
7-12"

2.30E+04
9.00E+01 U
7.70E+02
4.70E+02
3.20E+02 UR
2.20E+02
4.40E+02 J
2.40E+02 UR
1.20E+02 UR
1.70E+02 UR
1.20E+02 U
2.40E+03 U
5.60E+02
1.10E+02 UR
1.20E+02
1.90E+02 UR
1.30E+02 U
1.50E+02 UR
1.00E+02 U
2.40E+03 U
4.70E+02 U
2.40E+03 U
3.40E+02 J

1.70E+03 J
1.50E+03 J
9.90E+03
1.20E+04
2.20E+04
6.70E+03
1.10E+04
3.10E+03
1.40E+04
8.60E+03
3.20E+03

sc-4L
TP4-H003
13-24"

4.70E+04 J
6.50E+00 U
8.00E+00 U
6.50E+00 U
2.70E+00 J
6.50E+00 U
6.90E+02 U
6.50E+00 U
6.50E+00 U
1.30E+01 U
1.30E+01 U
6.90E+02 U
1.30E+01
9.00E+00 UR
1.30E+01 U
1.30E+01 U
1.30E+01 U
5.40E+00 UR
6.50E+00 U
6.90E+02 U
6.50E+01
6.90E+02 U
8.30E+01 J

2.10E+02 J
3.80E+02 J
2.30E+03
2.30E+03
4.80E+03
5.80E+02 J
2.50E+03
6.40E+02 J
3.30E+03
1.70E+03
8.20E+02
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Chemical
Organics (continued)
Pyrene
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethylene
Xylenes (total)
Inorganics
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc
Cyanide

Table A-1 (continued)

|
|
|
!
|

Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Tar Dump |
Units: Organics (ug/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91951
SC-3M
TP3-H002
7-12"

4.20E+04

3.00E+00 J
1.40E+01 U
1.40E+01 U
1.40E+01 U

1.20E+04 J
1.40E+01
1.50E+02
2.00E+00 U
1.00E+00 U
1.70E+03 J
3.60E+02 J
1.60E+01
5.80E+01
2.10E+04 J
7.20E+01
8.60E+02
6.30E+02 J
5.90E-01 J
3.60E+01
7.70E+02 U
1.00E+00 U
2.00E+00 U
2.50E+01
2.00E+02 J
7.80E-01

91965
sc-3L
TP3-H003
13-24"

1.10E+04

1.30E+01 UJ
1.30E+01 UJ
1.30E+01 UJ
1.30E+01 UJ

1.20E+04
9.50E+00
1.00E+02
1.00E+00 U
1.00E+00 U
1.40E+03 J
7.90E+01
1.90E+01
4.00E+01 U
2.00E+04
4.30E+01
7.80E+02
7.00E+02
3.70E-01 J
3.50E+01
7.90E+02 U
1.60E+00 J
8.60E-01 U
2.20E+01
1.60E+02
6.30E-01 U

91960
SC-4U
TP4-H001
0-6"

1.00E+03

1.40E+01 UJ
1.40E+01 UJ
1.40E+01 UJ
1.40E+01 UJ

1.10E+04
9.50E+00
1.40E+02
2.00E+00 U
1.00E+00 U
2.20E+03 J
1.50E+02
1.50E+01
5.00E+01 U
2.00E+04
1.10E+02
8.50E+02
7.10E+02
5.10E-01 J
2.50E+01
8.50E+02 U
2.00E+00 U
1.00E+00 U
2.40E+01
2.10E+02
7.40E-01 U

91910
SC-11U
TP4-H101
0-6"

6.40E+03

1.40E+01 U
1.40E+01 U
1.40E+01 U
1.40E+01 U

1.20E+04
9.50E+00
1.40E+02
2.00E+00 U
1.00E+00 U
2.30E+03
1.10E+02
1.60E+01
5.00E+01 U
2.00E+04
1.20E+02 J
9.50E+02
7.50E+02
7.90E-01
2.70E+01
1.10E+03 U
8.20E-01 U
2.00E+00 U
2.60E+01
2.00E+02
6.80E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.
U = Chemical was analyzed for, but not detected. Value represents the SQL.
UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.

TARDMPO0O2 WK4

91958
SC-4M
TP4-H002
712"

1.10E+03

1.60E+03 UJ
1.60E+03 UJ
1.60E+03 UJ
1.60E+03 UJ

9.10E+03
1.00E+01
1.20E+02
1.00E+00 U
1.00E+00 U
8.10E+02 J
1.60E+02
1.60E+01
5.00E+01
1.70E+04
5.20E+01
5.70E+02
6.40E+02
3.80E-01 J
1.90E+01
5.90E+02
1.40E+00
8.90E-01
2.00E+01
1.30E+02
6.50E-01 U

ce-C

|
91912
SC-11M
TP4-H102
712"

1.00E+04

1.60E+03 U
1.60E+03 U
1.60E+03 U
1.60E+03 U

1.00E+04
1.20E+01
1.40E+02 U
2.00E+00 U
3.70E-01
1.00E+03
2.10E+02
1.60E+01
5.00E+01 U
1.90E+04

6.80E+01 J

6.80E+02
6.60E+02
4.30E-01
2.20E+01
6.90E+02 U
8.00E-01 U
3.00E+00 U
2.20E+01
1.40E+02
7.10E-01 U

itten permission of EPA.

91964
SC-4L
TP4-H003
13-24"

2.70E+03

1.50E+03 UJ
1.50E+03 UJ
1.50E+03 UJ
1.50E+03 UJ

1.10E+04
6.10E+00
9.90E+01
1.00E+00 U
1.00E+00 U
9.40E+02 J
3.00E+01
1.20E+01
2.00E+01 U
1.70E+03
2.10E+01
7.70E+02
8.70E+02
2.00E-01 UJ
2.00E+01
7.50E+02
7.10E-01 U
8.30E-01 U
2.00E+01
9.90E+01
5.80E-01 U
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Chemical
Organics
Acetone
Aldrin
alpha - BHC
beta-BHC
delta-BHC
gamma-BHC
Carbazole
alpha-Chlordane
gamma-Chlordane
DDD
DDT
Dibenzofuran
Dieldrin
Endosulfan |
Endosulfan fi
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
2-Methylnaphthalene
Naphthalene
PAHs
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b and/or k)fluoranthene

Benzo(g,h,i)perylene
Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Indeno(1,2,3-cd)pyrene

Phenanthrene

TARDMP02.WK4

Table A-1 (continued)

Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Tar Dump
Units: Organics (¢g/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

SC-11L
TP4-H103
13-24"

5.90E+02 J
6.50E+00 U
2.00E+01 U
3.90E+01
8.00E+00
4.60E+00
1.20E+402
3.60E+01
6.50E+00
1.30E+01
7.80E+00
1.20E+03
4.20E+01
6.50E+00
7.00E+00
1.30E+01
3.00E+01
6.50E+00
6.50E+00
1.20E+03
6.50E+01
1.20E+03
1.20E+03

ce

ccccccCccs«~C Cc«cCccCc

5.90E+02 J
5.30E+02 J
4.60E+03
4.80E+03
9.40E+03
2.60E+03
4.80E+03
1.30E+03
6.40E+03
3.30E+03
1.20E+03 J

SC-5U
TP5-H001
0-6"

9.00E+04

4.20E+00 U
3.50E+01

1.90E+01

1.20E+01

8.80E+00

4.00E+02 U
6.00E+00 U
4.20E+00 U
8.10E+00 U
8.10E+00 U
4.00E+02 U
8.10E+00 U
4.20E+00 U
8.10E+00 U
8.10E+00 U
8.10E+00 U
4.20E+00 U
4.20E+00 U
4.00E+02 U
4.20E+01 U
4.00E+02 U
4.00E+02 U

4.00E+02 U
4.10E+01 J
3.60E+02 J
4.40E+02
9.00E+02 J
4.50E+02
4.60E+02
1.20E+02 J
4.70E+02
3.10E+02 J
8.30E+01 J

SC-5M
TP5-H002
7-12"

2.40E+04 J
4.00E+00 U
2.00E+01 U
1.00E+01
5.70E+00 UR
4.40E+00 UR
3.90E+02 U
4.00E+00 U
4.00E+00 U
7.90E+00 U
7.90E+00 U
3.90E+02 U
8.00E+00
4.00E+00 U
7.90E+00 U
7.90E+00 U
7.90E+00 U
4.00E+00 U
4.00E+00 U
3.90E+02 U
4.00E+01 U
3.90E+02 U
3.90E+02 U

6.90E+01 J
7.00E+01 J
6.70E+02
6.10E+02
1.60E+03
3.90E+02 U
8.00E+02
1.90E+02 J
7.90E+02
5.30E+02
1.40E+02 J

SC-5L
TP5-H003
13-24"

1.40E+04
4.00E+00 U
2.00E+01 U
1.10E+01 UR
5.50E+00
3.80E+00 J
3.90E+02 U
5.00E+00 U
4.00E+00 U
7.90E+00 U
7.90E+00 U
3.90E+02 U
2.50E+01
4.00E+00 U
7.90E+00 U
7.90E+00 U
7.90E+00 U
4.00E+00 U
4.00E+00 U
3.90E+02 U
4.00E+01 U
3.90E+02 U
3.80E+02 U

3.90E+02 U
3.90E+02 U
3.60E+02 J
4.20E+02
8.90E+02
3.90E+02 U
4.30E+02
1.10E+02 J
4.70E+02
3.00E+02 J
1.00E+02 J

SC-6U

TP6-H001

0-6"

1.40E+01
6.00E+01
4.80E+01
3.70E+02
1.50E+02
7.60E+01
4.60E+03
9.00E+01
9.00E+01
1.10E+02
1.20E+02
4.60E+03
3.90E+03
7.00E+01
1.10E+02
9.30E+01
9.30E+01
1.50E+02
7.30E+01
5.80E+02 J
4.80E+02 U
4.60E+03 U
4.60E+03 U

cc C cCCcCCc CcCc C ccc

5.40E+02 J
5.70E+02 J
3.90E+03 J
5.20E+03
1.10E+04
2.80E+03 J
4.90E+03
4.60E+03 U
5.30E+03
3.70E+03 J
1.20E+03 J

SC-6M
TPE-H002
7-12"

1.20E+03 U
4.00E+01 U
3.50E+02
5.10E+02
1.80E+02 UR
1.60E+02
1.30E+02 J
1.20E+02 UR
1.80E+01 U
4.00E+01 U
6.00E+01 U
1.20E+03 U
2.80E+02 U
5.40E+01 UR
6.00E+01
8.60E+01 UR
6.00E+01 U
1.70E+02 UR
6.00E+01 U
1.20E+03 U
1.80E+02 U
1.20E+03 U
1.20E+03 U

7.80E+02 J
5.90E+02 J
5.70E+03
6.20E+03
1.20E+04
3.00E+03
6.10E+03
1.60E+03
6.90E+03
4.40E+03
1.10E+03 J

SC-6L
TP6-H003
13-24"

5.40E+03 U
2.80E+00
2.20E+00 U
7.00E+00
2.20E+00 U
2.20E+00 U
7.70E+01 J
2.10E+01 UR
2.20E+00 U
4.30E+00 U
4.30E+00 U
4.30E+02 U
1.10E+01
2.10E+01 UR
4.30E+00 U
4.30E+00 U
4.30E+00 U
1.70E+00 UR
6.00E+00 U

" 4.30E+02 U

2.20E+01 U
4.30E+02 U
7.20E+01 J

1.90E+02 J
3.40E+02 J
3.10E+03
2.80E+03
5.70E+03
1.40E+03
3.00E+03
7.50E+02
5.40E+03
1.80E+03
1.10E+03
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Chemical
Organics (continued)
Pyrene
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethylene
Xylenes (total)
Inorganics
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Vanadium
Zinc
Cyanide

91915
sc-11L
TP4-H103
13-24"

4.70E+03
1.30E+01
1.30E+01
1.30E+01
1.30E+01

cccc

8.90E+03
6.90E+00
1.00E+02
1.00E+00 U
3.30E-01 U
8.80E+02
9.20E+01
1.60E+01
3.00E+01 U
1.60E+04
3.60E+01 J
5.40E+02
8.00E+02
3.50E-01
1.90E+01
5.60E+02
1.00E+00
2.00E+00
1.80E+01
9.20E+01
6.50E-01 U

ccCcc

Table A-1 (continued)

Units: Organics (rzg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91913
SC-5U
TP5-HOO01
0-6"

4.10E+02

1.50E+03 U
1.50E+03 U
1.50E+03 U
1.50E+03 U

9.20E+03
4.90E+00
8.50E+01
1.00E+00 U
3.10E-01 U
1.40E+03
1.80E+01
1.10E+01
2.00E+01 U
1.60E+04
2.60E+01 J
6.30E+02
9.00E+02
7.00E-02
1.20E+01
4.40E+02
6.70E-01
2.00E+00
1.70E+01
5.20E+01
5.80E-01 U

cCcc [

91963
SC-5M
TP5-H002
7-12"

6.90E+02

6.00E+01 U
6.00E+01 U
6.00E+01 U
6.00E+01 U

1.10E+04
3.60E+00
9.20E+01
1.00E+00 U
2.00E-01 U
1.20E403 J
1.70E+01
7.00E+00 U
2.00E+01 U
1.40E+04
1.00E+01
6.90E+02
5.20E+02
6.00E-02 U
1.20E+01
5.40E+02 U
6.60E-01 U
7.70E-01 U
1.70E+01
4.10E+01
5.50E-01 U

91909
SC-5L
TP5-H003
13-24"

3.80E+02 J
1.40E+03 U
1.40E+03 U
1.40E+03 U
1.40E+03 U

1.30E+04
4.00E+00
1.00E+02
2.00E+00 U
3.20E-01
1.20E+03
2.30E+01
8.00E+00 U
2.00E+01 U
1.60E+04
1.70E+01 J
8.10E+02
3.30E+02
6.00E-02 U
1.20E+01
6.30E+02 U
6.90E-01 U
2.00E+00 U
2.00E+01
4.80E+01
5.50E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.

U = Chemical was analyzed for, but not detected. Value represents the SQL.

UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.

TARDMP02.WK4

91914
SC-6U
TP6-HO01
0-6"

4.60E+03 J
3.00E+00 J
1.40E+01 U
1.40E+01 U
1.40E+01 U

1.00E+04
8.30E+00
1.40E+02
2.00E+00 U
1.00E+00 U
2.70E+03
1.30E+02
1.50E+01
4.00E+01 U
2.00E+04
1.30E+02 J
8.40E+02
7.90E+02
4.10E-01
2.70E+01
7.80E+02 U
8.00E-01 U
3.00E+00 U
2.40E+01
2.20E+02
6.40E-01 U

Summary of Chemicals Detected in Subsurface Soils {0 to 2 feet deep) Collected from Tar Dump

91918
SC-6M
TP6-H002
7-12"

5.40E+03

6.60E+01 U
6.60E+01 U
6.60E+01 U
6.60E+01 U

1.10E+04
9.50E+00
1.10E+02
2.00E+00 U
3.40E-01 U
1.00E+03
1.30E+02
1.80E+01
4.00E+01 U
2.00E+04

5.20E+01 J

6.30E+02
7.40E+02
5.20E-01
2.60E+01
6.50E+02 U
9.30E-01 J
2.00E+00 U
2.10E+01
1.30E+02
6.50E-01 U

91911
SC-6L
TP6-H003
13-24"

3.40E+03
6.60E+01
6.60E+01
6.60E+01
6.60E+01

cccc

1.10E+04
9.80E+00
9.50E+01
1.30E+00
3.50E-01 U
9.50E+02
4.10E+01
2.30E+01
3.00E+01 U
1.80E+04
3.00E+01 J
5.90E+02
8.10E+02
3.00E-01
4.10E+01
5.90E+02 U
2.00E+00 U
2.00E+00 U
2.10E+01
1.50E+02
6.30E-01 U
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Table A-1 {continued)
Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Tar Dump
Units: Organics (wg/kg), Inorganics {(mg/kg)
Tennessee Products Site, Chattanooga, TN

SC-7U SC-7M SC-7L SC-8U SC-8M SC-8L SC-9u
TP7-H001 TP7-H002 TP7-H003 TP8-H001 TP8-H002 TP8-H003 TP9-H001
Chemical 0-6" 7-12" 13-24" 0-6" 7-12" 13-24" 0-6"
Organics
Acetone 1.50E+04 J 1.20E+01 U 1.20E+01 U 1.20E+01 U 9.10E+03 U 1.20E+01 U 2.00E+01 U
Aldrin 1.00E+01 U 6.00E+00 U 6.00E+00 U 1.00E+01 U 4.00E+00 U 1.40E+01 U 1.00E+01 U
alpha - BHC 1.10E+02 U 2.40E+02 U 5.00E+01 U 1.30E+02 U 2.70E+02 U 1.00E+02 1.20E+02 UR
beta-BHC 4.50E+01 1.20E+02 UR 2.40E+01 UR 9.00E+01 1.10E+02 UR 8.00E+01 UR 4.40E+01 UR
delta-BHC 1.90E+01 UR 5.80E+01 8.40E+00 UR 3.20E+01 UR 5.00E+01 UR 3.20E+01 UR 1.90E+01
gamma-BHC 2.50E+01 5.50E+01 2.00E+01 U 4.80E+01 6.60E+01 2.70E+01 2.70E+01
Carbazole 4.10E+02 U 6.40E+02 U 3.80E+02 U 3.90E+02 U 3.90E+02 U 5.40E+02 U 4.00E+02 U
alpha-Chlordane 2.00E+01 U 2.00E+01 U 6.00E+00 U 2.00E+01 U 4.00E+00 U 2.00E+01 U 1.00E+01 U
gamma-Chlordane 1.00E+01 U 4.00E+00 U 6.00E+00 U 1.00E+01 U 4.00E+00 U 1.40E+01 U 1.00E+01 U
DDD 2.00E+01 U 7.70E+00 U 1.20E+01 U 2.00E+01 U 7.90E+00 U 2.70E+01 U 2.00E+01 U
DDT 2.00E+01 U 7.70E+00 U 1.20E+01 U 2.00E+01 U 2.00E+01 U 2.70E+01 U 2.00E+01 U
Dibenzofuran 4.10E+02 U 6.40E+02 U 3.80E+02 U 3.90E+02 U 3.90E+02 U 5.40E+02 U 4.00E+02 U
Dieldrin 2.00E+01 U 5.50E+01 1.30E+01 2.00E+01 U 9.00E+01 5.30E+01 1.10E+01 J
Endosulfan | 1.00E+01 U 1.80E+01 6.00E+00 U 1.00E+01 U 2.20E+01 1.40E+01 U 1.00E+01 U
Endosutfan i 2.00E+01 U 7.70E+00 U 1.20E+01 U 2.00E+01 U 1.70E+01 UR 2.70E+01 U 2.00E+01 U
Endrin 2.00E+01 U 7.70E+00 U 1.20E+01 U 2.00E+01 U 7.90E+00 U 2.70E+01 U 2.00E+01 U
Endrin aldehyde 2.00E+01 U 7.70E+00 U 1.20E+01 U 2.00E+01 U 1.00E+01 UR 2.70E+01 U 2.00E+01 U
Heptachlor 2.00E+01 U 5.00E+00 U 6.00E+00 U 4.30E+01 5.00E+01 U 2.50E+01 UR 1.00E+01 U
Heptachlor epoxide 1.00E+01 U 9.80E+00 6.00E+00 U 6.90E+00 J 1.30E+01 140E+01 U = 1.00E+01 U
Hexachlorobenzene 4.10E+02 U 6.40E+02 U 3.80E+02 U 3.90E+02 U 3.90E+02 U 5.40E+02 U 4.00E+02 U
Methoxychlor 1.00E+02 U 4.00E+01 U 6.00E+01 U 1.00E+02 U 2.00E+01 J 1.40E+02 U 1.00E+02 U
2-Methylnaphthalene 410E+02 U 6.40E+02 U 3.80E+02 U 3.90E+02 U 3.90E+02 U 5.40E+02 U 4.00E+02 U
Naphthalene 4.10E+02 U 7.00E+01 J 3.80E+02 U 3.90E+02 U 3.90E+02 U 5.40E+02 U 4.00E+02 U
PAHs
Acenaphthylene 8.30E+01 J 3.40E+02 J 6.50E+01 J 1.10E+02 J 1.60E+02 J 5.40E+02 U 7.10E+01 J
Anthracene 6.00E+01 J 3.30E+02 J 3.90E+01 J 1.20E+02 J 1.30E+02 J 5.40E+02 U 8.20E+01 J
Benzo(a)anthracene 7.00E+02 2.40E+03 2.30E+02 J 9.90E+02 1.20E+03 4.50E+02 J 7.70E+02
Benzo(a)pyrene 8.50E+02 2.70E+03 3.80E+02 U 1.20E+03 1.40E+03 6.00E+02 1.00E+03
Benzo(b and/or k)fluoranthene 1.90E+03 5.80E+03 3.00E+02 J 2.40E+03 2.90E+03 1.20E+03 2.30E+03
Benzo(g,h,i)perylene 4.50E+02 1.80E+03 3.80E+02 U 1.10E+03 8.10E+02 4.60E+02 J 6.40E+02
Chrysene 7.60E+02 2.60E+03 1.60E+02 J 1.10E+03 1.30E+03 5.60E+02 9.50E+02
Dibenzo(a,h)anthracene 1.90E+02 J 7.60E+02 3.80E+02 U 3.00E+02 J 3.60E+02 J 1.60E+02 J 3.00E+02 J
Fluoranthene 9.10E+02 3.40E+03 2.50E+02 J 1.20E+03 1.40E+03 5.70E+02 8.80E+02
Indeno(1,2,3-cd)pyrene 5.60E+02 2.10E+03 3.80E+02 U 8.80E+02 9.60E+02 4.30E+02 J 8.30E+02
Phenanthrene 1.30E+02 J 6.80E+02 3.90E+01 J 2.90E+02 J 1.70E+02 J 7.20E+01 J 1.10E+02 J
TARDMPO02 WK4

04/01/96



This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table A-1 (continued)
Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep)} Collected from Tar Dump

91949

Units: Organics (zg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

919856

91957

91954

91948 91917 91953
SC-7U SC-7M SC-7L SC-8U SC-8M SC-8L SC-9U
TP7-HOO01 TP7-H002 TP7-HO03 TP8-H001 TP8-H002 TP8-H003 TPS-HO01
Chemical 0-6" 7-12" 13-24" 0-6" 712" 13-24" 0-6"

Organics (continued)

Pyrene 7.90E+02 2.40E+03 3.80E+02 U 1.30E+03 1.20E+03 5.20E+02 J 8.50E+02
Tetrachioroethene 1.40E+03 U 1.20E+01 U 1.20E+01 U 1.20E+01 UJ 1.40E+03 U 1.20E+01 U 1.20E+01 U
1,1,1-Trichloroethane 1.40E+03 U 1.20E+01 U 1.20E+01 U 2.00E+00 J 1.40E+03 U 1.20E+01 U 1.20E+01 U
Trichloroethylene 1.40E+03 U 1.20E+01 U 1.20E+01 U 2.00E+00 J 1.40E+03 U 1.20E+01 U 1.20E+01 U
Xylenes (total) 1.40E+03 U 1.20E+01 U 1.20E+01 U 1.20E+01 UJ 1.40E+03 U 1.20E+01 U 1.20E+01 U
Inorganics
Aluminum 1.10E+04 J 1.20E+04 J 1.00E+04 9.90E+03 J 8.30E+03 7.60E+03 1.40E+04 J
Arsenic 4.10E+00 4.10E+00 4.90E+00 3.70E+00 4.20E+00 2.70E+00 4.30E+00
Barium 8.20E+01 8.10E+01 7.40E+01 6.80E+01 6.20E+01 6.40E+01 9.80E+01
Beryllium 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 2.00E+00 U
Cadmium 2.10E-01 U 2.10E-01 J 2.10E-01 U 2.10E-01 U 2.10E-01 U 3.20E-01 U 2.10E-01 U
Calcium 1.30E+03 J 6.60E+02 J 5.70E+02 J 1.00E+03 J 5.60E+02 5.30E+02 1.50E+03 J
Chromium 2.10E+01 J 2.60E+01 J 2.10E+01 2.20E+01 J 2.90E+01 1.40E+01 2.70E+01 J
Cobalt 2.00E+01 U 1.00E+01 U 2.00E+01 U 1.00E+01 U 8.00E+00 U 7.00E+00 U 2.00E+01 U
Copper 4.00E+01 U 2.00E+01 U 3.00E+01 U 2.00E+01 U 9.00E+00 UJ 6.20E+00 2.00E+01 U
Iron 1.50E+04 J 1.70E+04 J 1.70E+04 1.30E+04 J 1.40E+04 1.40E+04 1.70E+04 J
Lead 2.00E+01 1.70E+01 1.50E+01 1.90E+01 1.60E+01 1.10E+01 J 1.70E+01
Magnesium 7.90E+02 7.50E+02 6.00E+02 6.90E+02 5.00E+02 450E+02 1.00E+03
Manganese 8.50E+02 J 6.60E+02 J 8.70E+02 6.50E+02 J 5.70E+02 5.00E+02 7.90E+02 J
Mercury 8.00E-02 UJ 1.50E-01 J 5.00E-02 U 9.00E-02 UJ 9.00E-02 U 7.00E-02 U 1.00E-01 UJ
Nickel 1.50E+01 1.30E+01 1.00E+01 1.30E+01 S.00E+00 U 8.00E+00 U 1.40E+01
Potassium 6.30E+02 U 5.40E+02 U 4.20E+02 6.40E+02 U 4.20E+02 U 3.10E+02 U 6.60E+02 U
Selenium 1.00E+00 U 1.20E+00 J 1.00E+00 U 6.90E-01 U 7.00E-01 U 6.80E-01 U 1.00E+00 U
Silver 8.30E-01 U 8.10E-01 U 2.00E+00 U 8.10E-01 U 1.00E+00 U 2.00E+00 U 1.00E+00 U
Vanadium 1.80E+01 2.10E+01 2.00E+01 1.70E+01 1.60E+01 1.50E+01 2.20E+01
Zinc 5.90E+01 J 5.10E+01 J 5.00E+01 U 5.80E+01 J 4.00E+01 U 3.00E+01 U 5.90E+01 J
Cyanide 6.10E-01 U 5.40E-01 U 5.80E-01 U 5.70E-01 U 5.50E-01 U 5.60E-01 U 5.70E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.

U = Chemical was analyzed for, but not detected. Value represents the SQL.
UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
UR = Chemical was analyzed for, but not detected. Quality contro! indicated that the data are unusable.
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Table A-1 (continued)

Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Tar Dump
Units: Organics {(zg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

Chemical
Organics

Acetone
Aldrin

alpha - BHC

beta-BHC

delta-BHC

gamma-BHC

Carbazole

alpha-Chlordane

gamma-Chlordane

DDD

DDT

Dibenzofuran

Dieldrin

Endosulfan |

Endosulfan |l

Endrin

Endrin aldehyde

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Methoxychlor

2-Methylnaphthalene

Naphthalene

PAHs
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(g,h,i)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Phenanthrene

SC-9M
TP9-H002
7-12"

1.20E+01 U
9.90E+00 U
6.60E+01 UR
2.60E+01 UR
1.20E+01 UR
1.60E+01
3.80E+02 U
9.90E+00
9.90E+00
1.90E+01
1.90E+01
3.80E+02
1.90E+01
9.90E+00
1.90E+01
1.90E+01
1.90E+01
9.90E+00
9.90E+00
3.80E+02
9.90E+01
3.80E+02
3.80E+02

CC cCcCcccccccccccc

9.60E+01 J
1.20E+02 J
1.00E+03
1.20E+03
2.60E+03
6.90E+02
1.20E+03
3.80E+02 J
1.20E+03
9.90E+02
2.10E+02 J

SC-9L
TP9-H003
13-24"

1.20E+01 U
1.00E+01 U
1.10E+02
2.70E+01
1.70E+01
2.80E+01
8.00E+02
1.00E+01
1.00E+01
2.00E+01
2.00E+01
8.00E+02
2.00E+01
1.00E+01
2.00E+01
2.00E+01
2.00E+01
1.00E+01
1.00E+01
8.00E+02
1.00E+02
8.00E+02
8.00E+02

C
A

cccccccccccocccccaccc

1.70E+02 J
3.60E+02 J
2.40E+03
2.60E+03
5.20E+03
1.30E+03
2.70E+03
6.80E+02 J
3.90E+03
1.90E+03
7.50E+02 J

SC-10U
TP10-H001
0-6"

1.30E+01 U

4.30E+00 U

2.20E+02 U

1.00E+02 UR
5.50E+01
6.40E+01
4.20E+02
3.00E+01
4.30E+00
1.00E+01
7.00E+00
4.20E+02
5.70E+01
1.60E+01
8.40E+00
8.40E+00
8.40E+00
5.00E+00
2.00E+01
4.20E+02
4.30E+01
4.20E+02
4.20E+02

cccccc

ccccccccca

1.50E+02
2.00E+02
1.40E+03
1.80E+03
3.80E+03
8.40E+02
1.70E+03
4.30E+02
1.80E+03
1.20E+03
2.90E+02 J

o« o

SC-10M
TP10-H002
7-12"

1.30E+01 U
4.00E+01 U
6.10E+00 U
5.50E+02
2.10E+02
1.80E+02
1.70E+03 U
7.10E+01 UR
2.10E+01 UR
5.00E+01 U
5.00E+01 U
1.70E+03 U
2.30E+02
4.10E+01 UR
4.70E+01
7.00E+01
3.90E+01
6.10E+00
2.70E+01
1.70E+03
6.10E+01
1.70E+03
1.70E+03

cccc C

1.10E+03 J
8.20E+02 J
5.90E+03
6.80E+03
1.40E+04
4.20E+03
6.70E+03
2.30E+03
7.80E+03
6.20E+03
9.70E+02 J

SC-10L
TP10-H003
13-24"

2.20E+01 U
3.00E+00 U
2.10E+01
3.30E+01
7.00E+00 U
7.10E+00
9.90E+01 J
2.30E+01 UR
2.00E+00 U
2.70E+00 J
3.80E+00 U
7.60E+02 U
1.20E+01
2.30E+01 UR
3.40E+00 J
3.80E+00 U
5.00E+00 U
2.00E+00 U
2.00E+00 U
7.60E+02 U
2.00E+01 U
7.60E+02 U
1.30E+02 J

3.90E+02 J
5.50E+02 J
4.00E+03
3.50E+03
7.20E+03
1.80E+03
4.10E+03
1.10E+03
5.70E+03
2.60E+03
1.30E+03
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Table A-1 {continued)

Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Tar Dump
Units: Organics {pzg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

Chemical
Organics (continued)
Pyrene
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethylene
Xylenes (total)
Inorganics
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel!
Potassium
Selenium
Silver
Vanadium
Zinc
Cyanide

91955
SC-9M
TP9-H002
7-12"

1.20E+03

1.20E+01 U
1.20E+01 U
1.20E+01 U
1.20E+01 U

1.30E+04 J
6.80E+00
9.70E+01
2.00E+00 U
2.10E-01 U
1.40E+03 J
6.90E+01 J
1.90E+01
3.00E+01 U
1.80E+04 J
3.00E+01
8.80E+02
1.10E+03 J
6.00E-02 U
1.90E+01
7.00E+00
1.00E+00 U
1.00E+00 U
2.10E+01
8.10E+01 J
6.00E-01 U

91947
sc-aL
TP9-H003
13-24"

3.40E+03
1.20E+01
1.20E+01
1.20E+01
1.00E+00

«cCcCccCc

7.90E+03
3.00E+00
7.70E+01
1.00E+00 U
1.00E+00 U
9.60E+02

1.20E+01

6.00E+00 U
5.00E+00 UJ
1.10E+04
9.10E+00
5.60E+02
5.70E+02
9.00E-02
9.00E+00
3.80E+02
7.20E-01
8.40E-01
1.40E+01
4.00E+01
5.90E-01

CcCC cCccccc

91952
SC-10U
TP10-HOO01
0-6"

1.50E+03
1.30E+01
1.30E+01
1.30E+01
1.30E+01

1.30E+04
5.60E+00
9.70E+01
1.00E+00
2.20E-01
1.50E+03
4.80E+01
2.00E+01
3.00E+01
1.70E+04
2.50E+01
8.70E+02
8.30E+02
1.00E-01
1.60E+01
6.40E+02
7.30E-01
8.60E-01
2.20E+01
8.20E+01
5.90E-01

cccc

«Ccce~<«CC

J
u
U
U
u

J
u

J

91926
SC-10M
TP10-H002
7-12"

6.10E+03
1.30E+01
1.30E+01
3.00E+00
1.30E+01

ce«CcC

8.70E+03

6.60E+00

1.00E+02

1.00E+00 U
3.40E-01 U
1.70E+03

9.80E+01

2.00E+01 U
2.00E+01 U
1.50E+04

3.60E+01 J
5.80E+02
5.50E+02
1.40E-01
1.90E+01
4.40E+02
1.00E+00
3.00E+00
1.90E+01
7.90E+01
6.00E-01 U

cCcc

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.
U = Chemical was analyzed for, but not detected. Value represents the SQL.
UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.

UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.

91927
sc-10L
TP10-H003
13-24"

4.00E+03

2.20E+01 U
2.20E+01 U
2.20E+01 U
2.20E+01 U

9.40E+03
6.10E+00
1.10E+02
2.00E+00 U
1.00E+00 U
1.70E+03
3.90E+01
1.70E+01
2.00E+01 U
1.70E+04
2.70E+01 J
6.60E+02
1.20E+03
3.90E-01
2.90E+01
4.90E+02 U
7.30E-01 U
3.00E+00 U
2.00E+01
8.90E+01
6.20E-01 U
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Chemical

Organics

Aldrin

beta-BHC

delta-BHC

gamma-BHC

Carbazole

alpha-Chlordane

DDD

DDT

Dibenzofuran

Dieldrin

Endosulfan |

Endosulfan |I

Endosulfan sulfate

Endrin

Heptachlor

Hexachlorobenzene

2-Methylnaphthalene

Naphthalene

PAHs
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(g,h,i)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Phenanthrene
Pyrene

Styrene

1,1,1-Trichloroethane

Xylenes (total)

HAMRDO02 WK4

91930
SC-15U
TP1-H001
0-6"

4.00E+00
2.70E+02
8.20E+01
8.70E+01
2.40E+04
3.60E+02

U
U
UR
u
U
2.00E+01 U
U
U
U
U
U
U

R

4.40E+01
2.40E+04
1.00E+02
2.70E+02
2.00E+01
3.10E+01
7.80E+00
4.00E+00
2.40E+04
2.40E+04 U
2.40E+04 U

R

2.40E+04 U
2.50E+03 J
2.00E+04 J
1.90E+04 J
4.50E+04 J
2.40E+04 U
2.30E+04 J
5.00E+03 J
3.90E+04
1.30E+04 J
5.70E+03 J
3.70E+04
1.20E+01 UJ
3.50E+01
1.20E+01 W)

91931
SC-15M
TP1-H002
7-12"

2.20E+01 U
1.10E+02 U
4.00E+01
4.60E+01 UR
5.50E+02 J
1.50E+02 U
4.30E+01 U
4.30E+01 U
1.80E+02 J
4.40E+01 UR
1.20E+02 UR
4.30E+01 U
4.30E+01 U
4.30E+01 U
2.20E+01 U
1.20E+03 U
1.20E+03 U
3.40E+02 J

1.60E+03
9.20E+02 J
5.90E+03
7.40E+03
1.80E+04
4.00E+03
7.30E+03
2.10E+03
9.20E+03
5.60E+03
2.80E+03
6.80E+03
1.40E+01 U
7.00E+00 J
1.40E+01 U

Table A-2
Summary of Chemicals Detected in Subsurface Soils (0 to 2 fest deep} Collected from Hamill Road Dump #3
Units: Organics (#g/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91932
SC-15L
TP1-H003
13-24"

1.10E+01
4.00E+01
1.60E+01
1.70E+01
1.10E+02
4.00E+01
2.10E+01
1.20E+01
8.60E+02
1.50E+01
2.70E+01
1.10E+01
2.10E+01
2.10E+01
1.10E+01
8.60E+02
8.60E+02
1.60E+02

4.40E+02
4.40E+02
3.30E+03
3.00E+03
6.20E+03
1.60E+03
3.50E+03
8.30E+02
5.60E+03
2.10E+03
6.10E+02
4.10E+03
1.30E+01
6.00E+00
1.30E+01

ccC

J
U
U
J
U
J

—“CcCcccce«

J

c-cC

91929
SC-16U
TP2-H001
0-6"

1.30E+00 J
5.00E+00 U
3.20E+00
4.40E+00
6.70E+01 J
1.00E+01 U
5.90E+00 UR
8.00E+00 U
4.40E+02 U
1.90E+01
8.20E+00
3.70E+00 UR
4.40E+00 U
4.40E+00 U
8.50E+00
4.40E+02 U
4.40E+02 U
4.40E+02 U

9.90E+01 J
1.30E+02 J
1.10E+03
9.90E+02
2.10E+03
4.20E+02 J
1.20E+03
2.40E+02 J
1.90E+03
6.00E+02
5.00E+02
1.40E+03
2.00E+00 J
9.00E+00 J
1.30E+01 WJ

91928
SC-16M
TP2-H002
7-12"

2.10E+00 U
2.10E+00 U
2.10E+00 U
2.10E+00 U
4.10E+02 U
1.90E+00 J
4.10E+00 U
4.10E+00 U
4.10E+02 U
4.10E+00 U
2.10E+00 U
4.10E+00 U
4.10E+00 U
2.30E+00 J
2.10E+00 U
4.10E+02 U
4.10E+02 U
4.10E+02 U

4.10E+02 U
4.10E+02 U
2.30E+02 J
2.10E+02 J
4.30E+02 J
9.10E+01 J
2.80E+02 J
5.00E+01 J
3.60E+02 J
1.30E+02 J
7.20E+01 J
2.60E+02 J
7.00E+00 J
2.60E+01

- 1.30E+01 U

91934
SC-16L
TP2-H003
13-24"

2.20E+00 U
1.40E+00 J
2.20E+00 U
220E+00 U
4.20E+02 U
2.20E+00 U
4.20E+00 U
4.20E+00 U
4.20E+02 U
4.20E+00 U
2.20E+00 U
4.20E+00 U
4.20E+00 U
4.20E+00 U
2.20E+00 U
4.20E+02 U
4.20E+02 U
4.20E+02 U

4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
4.20E+02 U
420E+02 U
4.20E+02 U
1.30E+01 U
1.70E+01

1.30E+01 U

91939
SC-17U
TP3-H001
06"

1.10E+01 U
3.80E+02
1.10E+01
1.10E+02
5.30E+01
6.00E+01
9.00E+01
5.00E+01
4.20E+02
2.40E+02
5.00E+01
5.40E+01
2.10E+01
3.20E+01
1.10E+01
5.40E+01
4.20E+02
6.00E+01

C

cccce

~-Cce«cCc C

1.50E+02 J
2.30E+02 J
1.30E+03
1.30E+03
2.80E+03
6.50E+02
1.40E+03
3.40E+02 J
1.90E+03
8.60E+02
4.00E+02 J
1.40E+03
1.30E+01 UJ
1.40E+01 J
1.30E+01 UJ
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Table A-2 (continued)
Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from Hamill Road Dump #3

91930

Units: Organics (zg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91931

91932 91929 91928 91934 91939
SC-15U SC-15M SC-15L SC-16U SC-16M SC-16L SC-17U
TP1-H001 TP1-H002 TP1-HO03 TP2-H001 TP2-H002 TP2-H003 TP3-H001
Chemical 0-6" 7-12" 13-24" 0-6" 7-12" 13-24" 0-6"
Inorganics
Aluminum 1.20E+04 1.30E+04 1.20E+04 1.10E+04 9.40E+03 9.40E+03 9.20E+03
Arsenic 1.10E+01 1.20E+01 7.20E+00 1.10E+01 8.80E+00 4.70E+00 7.90E+00
Barium 1.10E+02 9.60E+01 9.40E+01 9.90E+01 8.80E+01 9.60E+01 8.60E+01
Beryllium 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U 1.00E+00 U
Calcium 2.30E+03 1.90E+03 1.70E+03 1.50E+03 7.80E+02 6.70E+02 1.70E+03
Chromium 5.90E+01 7.20E+01 2.40E+01 6.60E+01 2.40E+01 1.30E+01 6.00E+01
Cobalt 1.60E+01 9.00E+00 U 7.00E+00 U 1.80E+01 1.80E+01 2,.00E+01 U 1.30E+01
Copper 5.40E+01 J 4.00E+01 UJ 3.00E+01 UJ 5.00E+01 WJ 2.00E+01 U 2,00E+01 UJ 3.00E+01 UJ
Iron 2.00E+04 2.00E+04 1.70E+04 2.00E+04 1.60E+04 1.50E+04 1.60E+04
Lead 7.40E+01 6.50E+01 2.80E+01 6.80E+01 2.40E+01 J 1.40E+01 5.90E+01
Magnesium 9.10E+02 9.10E+02 7.90E+02 " 8.00E+02 5.80E+02 6.00E+02 7.30E+02
Manganese 8.00E+02 3.40E+02 1.90E+02 1.30E+03 8.00E+02 1.60E+03 7.00E+02
Mercury 2.00E-01 U 4 20E-01 2.00E-01 U 3.20E-01 1.30E-01 6.00E-02 U 2.10E-01
Nickel 2.50E+01 2.10E+01 1.40E+01 2.70E+01 2.10E+01 1.30E+01 1.60E+01
Potassium 7.70E+02 U 8.30E+02 U 6.50E+02 U 6.90E+02 U 4.90E+02 U 4, 70E+02 U 5.90E+02 U
Selenium 2.10E+00 2.30E+00 7.60E-01 U 1.00E+00 U 7.40E-01 U 7.60E-01 U 1.00E+00 U
Vanadium 2.50E+01 2.60E+01 2.30E+01 2.30E+01 1.90E+01 1.80E+01 - 1.90E+01
Zinc 1.30E+02 9.30E+01 5.50E+01 1.30E+02 6.70E+01 3.50E+01 9.50E+01
Cyanide 1.50E+00 6.40E-01 U 6.60E-01 6.90E-01 U 6.00E-01 U 6.10E-01 U 6.00E-01 U

J = Chemical was identified but below the sample quantitation fimit (SQL). Value presented was estimated.
U = Chemical was analyzed for, but not detected. Value represents the SQL. '

UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.
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Table A-2 (continued)
Summary of Chemicals Detscted in Subsurface Soils (0 to 2 feet deep) Collected from Hamill Road Dump #3
Units: Organics (#g/kg), Inorganics {mg/kg)
Tennessee Products Site, Chattanooga, TN

91938 91933 91961 91959 91962 91946 91945
SC-17M SC-17L SC-18U SC-18M SC-18L SC-19U SC-19M
TP3-H002 TP3-H003 TP4-H001 TP4-H002 TP4-H003 TP5-H001 TP5-H002
Chemical 7-12" 13-24" 06" 7-12" 13-24" 0-6" 7-12"
Organics
Aldrin 2.00E+01 U 2.10E+00 U 2.30E+00 U 2.20E+00 U 2.30E+00 U 2.20E+01 U 2.10E+00 U
beta-BHC 4.70E+01 1.30E+00 UR 2.00E+01 U 2.20E+00 U 2.30E+00 U 1.40E+02 U 2.10E+00 U
delta-BHC 2.00E+01 U 2.10E+00 U 4.40E+00 2.20E+00 U 2.30E+00 U 5.00E+01 2.10E+00 U
gamma-BHC 1.10E+01 J 2.10E+00 U 4,60E+00 2.20E+00 U 2.30E+00 U 6.50E+01 UR 2.10E+00 U
Carbazole 3.90E+02 U 4.00E+02 U 1.10E+03 U 4.20E+02 U 4.50E+02 U 4.30E+02 U 4.10E+02 U
alpha-Chlordane 2.00E+01 U 2.10E+0Q0 U 2.30E+00 U 2.20E+00 U 2.30E+00 U 2.50E+02 U 3.00E+00 U
DDD 3.90E+01 U 4.00E+00 U 4.50E+00 U 4.20E+00 U 4.50E+00 U 4.30E+01 U 4.10E+00 U
DOT 3.90E+01 U 4.00E+00 U 4.50E+00 U 4.20E+00 U 4.50E+00 U 4.30E+01 U 4.10E+00 U
Dibenzofuran 3.90E+02 U 4.00E+02 U 1.10E+03 U 4.20E+02 U 4.50E+02 U 4.30E+02 U 4.10E+02 U
Dieldrin 3.00E+01 J 4.00E+00 U 1.20E+01 4.20E+00 U 4.50E+00 U 7.60E+01 4.10E+00 U
Endosulfan [ 2.00E+01 U 2.10E+00 U 1.50E+01 2.20E+00 U 2.30E+00 U 2.00E+02 2.10E+00 U
Endosulfan || 3.90E+01 U 4.00E+00 U 5.00E+00 4.20E+00 U 4 50E+00 U 4.30E+01 U 4.10E+00 U
Endosulfan sulfate 3.90E+01 U 4.00E+00 U 4.50E+00 U 4.20E+00 U 4.50E+00 U 4.30E+01 U 4.10E+00 U
Endrin 3.90E+01 U 4.00E+00 U 4.50E+00 U 4.20E+00 U 4.50E+00 U 4.30E+01 U 4.10E+00 U
Heptachlor 2.00E+01 U 2.10E+00 U 6.00E+00 U 2.20E+00 U 2.30E+00 U 2.20E+01 U 2.10E+00 U
Hexachlorobenzene 3.90E+02 U 4.00E+02 U 1.10E+03 U 4.20E+02 U 450E+02 U 4.30E+02 U 4.10E+02 U
2-Methyinaphthalene 3.90E+02 U 4.00E+02 U 1.10E+03 U 4.20E+02 U 4.50E+02 U 4.30E+02 U 4 10E+02 U
Naphthalene 3.90E+02 U 4.00E+02 U 1.70E+02 J 5.20E+01 J 4.50E+02 U 7.50E+01 J ~ 410E+02 U
PAHs
Acenaphthylene 3.90E+02 U 4.00E+02 U 2.50E+02 J 420E+02 U 4.50E+02 U 8.00E+01 J 410E+02 U
Anthracene 4.90E+01 J 4.00E+02 U 4.20E+02 J 4.60E+01 J 4.50E+02 U 8.90E+01 J 4.10E+02 U
Benzo(a)anthracene 2.40E+02 J 4.00E+02 U 2.70E+03 5.40E+02 5.60E+01 J 6.40E+02 1.70E+02 J
Benzo(a)pyrene 2.80E+02 J 4.00E+02 U 8.10E+02 J 8.80E+01 J 9.60E+01 J 7.50E+02 1.80E+02 J
Benzo(b and/or k)fluoranthene 5.60E+02 J 4.00E+02 U 5.30E+03 1.10E+03 1.80E+02 J 1.80E+03 4.10E+02 J
Benzo(g,h,i)perylene 3.90E+02 U 4.00E+02 U 1.10E+03 U 4.20E+02 U 4.50E+02 U 3.70E+02 J 4.10E+02 U
Chrysene 2.90E+02 J 4.00E+02 U 2.90E+03 5.00E+02 9.40E+01 J 8.00E+02 2.10E+02 J
Dibenzo(a,h)anthracene 6.60E+01 J 4.00E+02 U 5.40E+02 J 1.50E+02 J 4.50E+02 U 2.50E+02 J 4.10E+02 U
Fluoranthene 3.80E+02 J 4.00E+02 U 6.00E+03 6.80E+02 9.70E+01 J 9.20E+02 2.60E+02 J
Indeno(1,2,3-cd)pyrene 1.70E+02 J 4.00E+02 U 7.60E+02 J 1.20E+02 J 8.30E+01 J 6.60E+02 1.50E+02 J
Phenanthrene 9.30E+01 J 4.00E+02 U 7.00E+02 J 1.70E+02 J 4.50E+02 U 2.60E+02 J 6.00E+01 J
Pyrene 2.70E+02 J 4.00E+02 U 2.20E+03 1.60E+02 J 2.10E+02 J 8.60E+02 2.20E+02 J
Styrene 1.20E+01 U 1.20E+01 U 1.40E+01 U 1.30E+01 U 1.40E+01 U 1.30E+01 U 1.20E+01 U
1,1,1-Trichloroethane 8.00E+00 J 1.00E+01 J 1.40E+01 U 1.30E+01 U 1.40E+01 U 1.50E+01 1.50E+01
Xylenes (total) 1.20E+01 U 1.20E+01 U 1.40E+01 U 1.30E+01 U 1.40E+01 U 1.30E+01 U 1.20E+01 U
HAMRDO02 WK4
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Table A-2 (continued)
Summary of Chemicals Detected in Subsurface Soils (O to 2 feet deep) Collected from Hamill Road Dump #3

Units: Organics (¢#g/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91938 91933 91961 91959 91962 91946 91945
SC-17M SC-17L SC-18U SC-18M SC-18L SC-19U SC-19M
TP3-H002 TP3-H003 TP4-H001 TP4-H002 TP4-H003 TP5-H001 TP5-H002
Chemical 7-12" 13-24" 0-6" 7-12" 13-24" 0-6" 7-12"

Inorganics
Aluminum 4 30E+03 6.90E+03 1.20E+04 1.20E+04 1.60E+04 1.20E+04 1.20E+04
Arsenic 2.20E+00 3.30E+00 1.10E+01 9.00E+00 5.80E+00 8.30E+00 5.70E+00
Barium 4.00E+01 7.30E+01 1.20E+02 1.00E+02 1.30E+02 1.00E+02 1.00E+02
Beryllium 1.00E+00 U 1.00E+00 U 2.00E+00 U 1.00E+00 U 2.00E+00 U 1.00E+00 U 2.00E+00 U
Calcium 4.50E+02 8.60E+02 1.30E+03 J 1.20E+03 J 1.70E+03 J 1.40E+03 1.10E+03
Chromium 9.20E+00 1.10E+01 4.00E+01 2.80E+01 1.70E+01 4. 50E+01 1.70E+01
Cobalt 5.00E+00 U 7.00E+00 U 1.50E+01 1.80E+01 1.50E+01 1.40E+01 1.30E+01
Copper 6.00E+00 UJ 9.00E+00 UJ 3.00E+01 U 3.00E+01 U 2.00E+01 U 2.00E+01 UJ 1.00E+01 UJ
Iron 7.80E+03 1.20E+04 2.10E+04 1.90E+04 2.10E+04 1.80E+04 1.70E+04
Lead 1.00E+01 1.00E+01 4.10E+01 2.90E+01 1.70E+01 5.20E+01 1.90E+01
Magnesium 3.00E+02 4.80E+02 7.70E+02 7.60E+02 1.10E+03 8.10E+02 7.10E+02
Manganese 3.50E+02 5.50E+02 8.70E+02 1.50E+03 1.10E+03 1.10E+03 1.40E+03
Mercury 6.00E-02 U 6.00E-02 U 3.10E-01 J 6.00E-02 U 7.00E-02 U 2.00E-01 U 1.00E-01 U
Nickel 5.00E+00 U 9.00E+00 U 1.80E+01 1.60E+01 1.40E+01 1.80E+01 1.30E+01
Potassium 2.40E+02 U 3.30E+02 U 6.00E+02 U 5.70E+02 U 7.90E+02 U 6.40E+02 4 30E+02 U
Selenium 6.40E-01 U 7.30E-01 U 2.00E+00 U 1.60E+00 1.40E+00 2.00E+00 U 1.00E+00 U
Vanadium 9.00E+00 U 1.40E+01 2.40E+01 2.20E+01 2.40E+01 2.20E+01 2.00E+01
Zinc 3.00E+01 U 3.40E+01 7.80E+01 6.30E+01 5.30E+01 1.00E+02 4.40E+01
Cyanide 5.50E-01 U 6.10E-01 U 6.60E-01 U 6.00E-01 U 6.70E-01 U 6.40E-01 U 6.00E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.
U = Chemical was analyzed for, but not detected. Value represents the SQL.
UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.

UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.
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Table A-2 (continued)
Summary of Chemicals Detected in Subsurface Soils {O to 2 feet deep) Collected from
Hamill Road Dump #3
Unita: Organics (zg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91944 91937 91936 91935
SC-19L SC-20U SC-20M SC-20L
TP5-H003 TP6-HO01 TP6-H002 TP6-H003
Chemical 13-24" 0-6" 7-12" 13-24"
Organics
Aldrin 2.20E+00 U 1.10E+01 U 4.20E+00 U 2.10E+00 U
beta-BHC 2.20E+00 U 1.60E+02 U 9.00E+00 U 2.10E+00 U
delta-BHC 2.20E+00 U 9.30E+01 4.20E+00 U 2.10E+00 U
gamma-BHC 2.20E+00 U 4.00E+01 U 4.20E+00 U 2.10E+00 U
Carbazole 4.20E+02 U 1.30E+02 J 4.10E+02 U 4.10E+02 U
alpha-Chlordane 2.20E+00 U 5.00E+01 U 4.20E+00 U 2.10E+00 U
DDD 4.20E+00 U 2.20E+01 U 8.20E+00 U 4.10E+00 U
DDT 4.20E+00 U 3.00E+01 U 8.20E+00 U 4.10E+00 U
Dibenzofuran 4.20E+02 U 5.60E+01 J 4.10E+02 U 4.10E+02 U
Dieldrin 4.20E+00 U 3.40E+02 2.10E+01 4.10E+00 U
Endosulfan | 2.20E+00 U 3.80E+01 4.20E+00 U 2.10E+00 U
Endosulfan Il 4.20E+00 U 4.50E+01 8.20E+00 U 4.10E+00 U
Endosulfan sulfate 4.20E+00 U 2.20E+01 U 8.20E+00 U 4.10E+00 U
Endrin 4.20E+00 U 2.20E+01 U 8.20E+00 U 4.10E+00 U
Heptachlor 2.20E+00 U 9.20E+01 7.00E+00 UR 2.10E+00 U
Hexachlorobenzene 4.20E+02 U 3.00E+02 J 4.10E+02 U 4.10E+02 U
2-Methylnaphthalene 4.20E+02 U 8.20E+01 J 4.10E+02 U 4.10E+02 U
Naphthalene 4.20E+02 U 1.80E+02 J 4.10E+02 U 4.10E+02 U
PAHs
Acenaphthylene 4.20E+02 U 3.40E+02 J 4.10E+02 U 4.10E+02 U
Anthracene 4.20E+02 U 4.90E+02 J 4.10E+02 U 4.10E+02 U
Benzo(a)anthracene 420E+02 U 1.80E+03 1.20E+02 J 4.10E+02 U
Benzo(a)pyrene 4.20E+02 U 2.00E+03 1.40E+02 J 4.10E+02 U
Benzo(b and/or k)fluoranthene 420E+02 U 4.20E+03 3.00E+02 J 4.10E+02 U
Benzo(g,h,i)perylene 420E+02 U 1.10E+03 6.40E+01 J 4.10E+02 U
Chrysene 4.20E+02 U 2.10E+03 1.60E+02 J 4.10E+02 U
Dibenzo(a,h)anthracene 4.20E+02 U 5.80E+02 4.10E+02 U 4.10E+02 U
Fluoranthene 4.20E+02 U 2.80E+03 1.90E+02 J 4.10E+02 U
Indeno(1,2,3-cd)pyrene 4.20E+02 U 1.50E+03 8.50E+01 J 4.10E+02 U
Phenanthrene 4.20E+02 U 8.20E+02 4.60E+01 J 4.10E+02 U
Pyrene 4.20E+02 U 2.20E+03 1.40E+02 J 4.10E+02 U
Styrene 1.30E+01 U 1.40E+01 UJ 1.30E+01 U 1.20E+01 U
1,1,1-Trichloroethane 7.00E+00 J 1.20E+01 J 5.00E+00 J 4.00E+00 J
Xylenes (total) 2.00E+00 J 1.40E+01 UJ 1.30E+01 U 3.00E+00 J
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Inorganics
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Vanadium
Zinc
Cyanide

Chemical

Table A-2 (continued)
Summary of Chemicals Detected in Subsurface Soils (0 to 2 feet deep) Collected from

Hamill Road Dump #3
Units: Organics (ug/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

91944
SC-19L
TP5-H003
13-24"

1.30E+04
5.00E+00
1.30E+02
1.50E+00
9.50E+02
1.20E+01
1.50E+01
9.00E+00 UJ
1.90E+04
1.90E+01
6.50E+02
2.00E+03
8.00E-02 U
1.10E+01
3.80E+02 U
7.10E-01 U
2.10E+01
4.00E+01 U
6.00E-01 U

91937
SC-20U
TP6-H001
0-6"

1.30E+04
9.60E+00
1.30E+02
2.00E+00 U
1.80E+03
8.60E+01
1.60E+01
3.00E+01 UJ
2.10E+04
6.50E+01
9.00E+02
1.30E+03
3.30E-01
2.00E+01
7.30E+02 U
7.90E-01 U
2.50E+01
1.40E+02
6.50E-01 U

91936
SC-20M
TP8-H002
7-12"

1.40E+04
5.30E+00
1.00E+02
1.00E+00 U
1.20E+03
2.20E+01
2.00E+01 U
2.00E+01 UJ
1.80E+04
1.90E+01
8.50E+02
1.00E+03
9.00E-02 U
1.30E+01
5.00E+02 U
6.90E-01 U
2.30E+01
6.20E+01
6.00E-01 U

91935
SC-20L
TP6-H003
13-24"

1.40E+04
4.40E+00
1.20E+02
2.00E+00 U
1.30E+03
2.10E+01
2.00E+01 U
1.00E+01 UJ
1.90E+04
1.90E+01
8.10E+02
1.50E+03
8.00E-02 U
1.20E+01
4.30E+02 U
7.50E-01 U
2.40E+01
5.30E+01
6.10E-01 U

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.
U = Chemical was analyzed for, but not detected. Value represents the SQL.

UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise,
UR = Chemical was analyzed for, but not detected. Quality control indicated that the data are unusable.
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Chemical
Organics
Bis(2-ethylhexyl)phthalate
Inorganics
Aluminum
Barium
Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Strontium
Titanium
Zinc

Summary of Chemicals Detected in Surface Water Collected from Chattanooga Creek

WC-2
T1-D001

1.00E+01

4.90E-01
4.20E-02
3.50E+01
4.10E-03
1.60E+00
3.10E+00
4.50E-01
8.00E-01
6.80E+00
8.60E-02
9.90E-03
1.80E-02

U

u

Table A-3

Units: Organics (¢g/L), Inorganics (mg/L)
Tennessee Products Site, Chattanooga, TN

WC-3
T2-D001

1.00E+01 U

3.30E-01
2.60E-02
2.20E+01
2.00E-03 U
4.30E-01
3.80E+00
7.20E-02
6.60E-01
2.70E+00
7.70E-02
4.10E-03
4.10E-03

WC-4
T3-D001

1.00E+01 U

3.20E-01
2.60E-02
2.30E+01
2.00E-03 U
4.40E-01
4.00E+00
7.40E-02
6.80E-01
2.70E+00
7.80E-02
3.50E-03
3.20E-03

WC-5
T4-D001

1.30E+01

2.10E-01
2.50E-02
2.30E+01
2.00E-03 U
3.40E-01
4.00E+00
7.10E-02
6.70E-01
2.70E+00
7.80E-02
2.50E-03
2.60E-03

WC-6
T5-D001

1.00E+01

1.80E-01
2.40E-02
2.30E+01
2.00E-03
3.20E-01
4.00E+00
7.10E-02
7.40E-01
2.70E+00
7.80E-02
2.20E-03
2.50E-03

U = Chemical was analyzed for, but not detected. Value represents the sample quantitation limit (SQL).

SWALL.WK4

U

WC-7
T6-D001

1.00E+01

1.70E-01
2.50E-02
2.40E+01
2.00E-03
3.10E-01
4.00E+00
7.10E-02
5.20E-01
2.80E+00
8.10E-02
2.00E-03
3.00E-03

U

WC-9
T7-D001

1.00E+01 U

1.90E-01
2.50E-02
2.50E+01
2.00E-03 U
3.40E-01
4.20E+00
7.30E-02
7.50E-01
2.90E+00
8.20E-02
2.00E-03 U
2.30E-03

WC-8
(Background)

1.00E+01 U

1.60E-01
2.50E-02
2.10E+01
2.00E-03 U
2.90E-01
4.00E-03
7.00E-02
5.40E-01
2.40E+00
7.60E-02
2.00E-03 U
2.60E-03
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Table A-4
Summary of Chemicals Detected in Sediment Collected from Chattanooga Creek
Units: Organics (rg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

DC-1 DC-2 DC-3U DC-4U DC-5U DC-6U DC-7U DC-sU DC-8U
Chemical TP1-HOO1 TP2-H0O1 TP3-HOO1 TP4-H001 TPS5-HOO1 TP6-HO01 TP7-HO01 TP8-H001  (Background)
Organics
Acetone 1.30E+01 U S520E+02 U 1.90E+03 U 6.30E+02 U 1.40E+05 U 1.80E+03 J 1.60E+03 J O.90E+02 U 6.30E+02 U
alpha - BHC 5.50E+02 8.00E+01 U  1.00E+02 U 9.20E+02 4.30E+03 1.90E+03 1.50E+02 2.80E+02 4.70E+01 U
beta-BHC 1.70E+02 3.80E+01 1.00E+02 U 9.70E+02 6.10E+02 J NR 1.30E+02 1.30E+02 J 4.70E+01 U
delta-BHC 9.00E+01 1.70E+01 1.00E+02 U 200E+02 J 4.00E+03 U 1.40E+02 J 250E+02 U 2.00E+02 U 4.70E+01 U
gamma-BHC 1.30E+02 2.00E+01 1.00E+02 U 8.40E+02 U 220E+03 U 7.20E+02 1.00E+02 U 7.80E+01 J 4.70E+01 U
Carbazole 5.80E+01 J 9.00E+02 U  1.10E+04 U 8.40E+03 U 2.10E+05 7.00E+02 J 200E+03 J 4.80E+03 U 6.60E+03 U
Chlorobenzene 1.30E+01 U  1.30E+01 U 1.90E+02 U 6.30E+01 U 330E+03 J 550E+01 U 1.80E+02 U 4.90E4+01 U 6.30E+01 U
o-Chlorotoluene NR NR 1.90E+02 U 6.30E+01 U 1.00E+04 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
p-Chlorotoluene NR NR 1.90E+02 U 6.30E+01 U 5.10E+03 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
Dibenzofuran 430E+02 U 900E+02 U 1.10E+04 U B8.60E+02 J 2.80E+05 1.50E+03 J 2.20E+03 J 4.80E+03 U 6.60E+03 U
1,2-Dichlorobenzene NR NR 1.90E+02 U 6.30E+01 U 1.70E+03 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
1,4-Dichlorobenzene NR NR 1.90E+02 U 6.30E+01 U 2.50E+03 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
Dieldrin 7.60E+01 NR 1.00E+02 U 8.40E+02 U 4.00E+03 U 3.80E+02 U 250E+02 U 2.00E+02 U 4.70E+01 U
Endosulfan | 3.90E+01 1.20E+01 U  1.00E+02 U B8.40E+02 U 4.00E+03 U 3.80E+02 U 250E+02 U 2.00E+02 U 4.70E+01 U
Endosulfan I 3.00E+01 230E+01 U  1.00E+02 U 8.40E+02 U 4.00E+03 U 3.80E+02 U 2.50E+02 U 550E+02 U 4.70E+01 U
Ethylbenzene 1.30E+01 U 1.30E+01 U  1.90E+02 U 6.30E+01 U 210E+03 J 550E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
Heptachlor epoxide 2.20E+01 1.20E+01 U  1.00E+02 U 840E+02 U 220E+03 U 3.80E+02 U 1.00E+02 U 2.00E+02 U 4.70E+01 U
Hexachlorobenzene 4.60E+01 J 9.00E+02 U  1.10E+04 U 8.40E+03 U 1.30E+05 U 590E+03 U 9.10E+03 U 4.80E+03 U 6.60E+03 U
Methoxychlor 5.50E+01 1.20E402 U  250E+02 U 1.70E+03 U 8.70E+03 U 9.20E+02 U 5.10E+02 U 1.40E+03 U 7.40E+01 U
2-Methylnaphthalene 430E+02 U 9.00E+02 U  1.10E+04 U 1.50E+03 J 4.80E+05 6.70E+02 J 1.50E+03 J 4.80E+03 U 6.60E+03 U
(3- and/or 4-)Methylphenol 1.70E+02 J 9.00E+02 U  1.10E+04 U 8.40E+03 U 1.30E+05 U 590E+03 U 9.10E+03 U 4.80E+03 U 6.60E+03 U
Naphthalene 9.50E+01 J 9.00E+02 U  1.10E+04 U 1.00E+04 1.40E+06 2.50E+03 J 4.60E+03 J 2.30E+03 J 6.60E+03 U
PAHs '
Acenaphthene 430E+02 U 9.00E+02 U  1.10E+04 U B8.40E+03 U 3.20E+05 2.00E+03 J 2.60E+03 J 4.80E+03 U 6.60E+03 U
Acenaphthylene 4.60E+02 1.20E+02 J 1.10E+04 U B840E+03 U 5.10E+04 J 1.50E+03 J 260E+03 J 5.80E+02 J 6.60E+03 U
Anthracene 3.50E+02 J S.00E+02 U  1.10E+04 U 270E+03 J 1.80E+05 530E+03 J 8.60E+03 J 1.10E+03 J 7.70E+02 J
Benzo(a)anthracene 3.30E+03 8.90E+02 J 110E+04 U 7.90E+03 J 1.30E+05 U 5.90E+03 U 9.10E+03 U 4.80E+03 U 4.10E+03 J
Benzo(b and/or k) fluoranthene  9.00E+03 2.30E+03 1.20E+03 J 1.00E+04 3.80E+05 1.60E+04 2.40E+04 6.70E+03 J S5.60E+03 J
Benzo(g,h,i)perylene 2.20E+03 7.20E+02 J 1.40E+03 J 6.70E+03 J 2.30E+05 1.10E+04 1.60E+04 4.40E+03 J 3.50E+03 J
Benzo(a)pyrene 4.20E+03 1.20E+03 1.10E+04 U 6.30E+03 J 2.50E+05 1.10E+04 1.60E+04 3.90E+03 J 3.50E+03 J
Chrysene 3.80E+03 1.00E+03 1.10E+03 J 6.30E+03 J 1.30E+05 U 5.90E+03 U O.10E+03 U 4.80E+03 U 4.30E+03 J
Dibenzo(a,h)anthracene 8.20E+02 3.10E+02 J 110E+04 U 1.70E+03 J 6.30E+04 J 290E+03 J 4.40E+03 J 1.20E+03 J B8.80E+02 J
Fluoranthene 3.00E+03 1.00E+03 1.90E+03 J 1.50E+04 6.70E+05 1.70E+04 2.20E+04 5.10E+03 9.80E+03
Fluorene 430E+02 U 900E+02 U  1.10E+04 U 1.20E+03 J 4.10E+05 3.30E+03 J 3.80E+03 J 4.80E+03 U 6.60E+03 U
Indeno(1,2,3-cd)pyrene 2.90E+03 8.40E+02 J 1.30E+03 J 6.80E+03 J 2.50E+05 1.10E+04 1.80E+04 470E+03 J 3.60E+03 J
Phenanthrene 5.60E+02 1.90E+02 J 1.10E+04 U 550E+03 J 1.50E+06 1.50E+04 1.70E+04 2.30E+03 J 4.50E+03 J
Pyrene 3.40E+03 9.20E+02 1.70E+03 J 1.20E+04 5.10E+05 1.40E+04 1.80E+04 4.10E+03 J 7.50E+03
Toluene 1.30E+01 U 1.30E+01 U 1.80E+02 U 6.30E+01 U 7.10E+03 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6.30E+01 U
o-Xylene 1.30E+01 U 1.30E+01 U 1.90E+02 U 6.30E+01 U 3.40E+03 J 5.50E+01 U 1.80E+02 U 4.90E+01 U 6 30E+01 U

SEDIMENT . WK4 04/01/96



This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Chemical
Organics (continued)
{m- and/or p-) Xylenes
Inorganics
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium (total)
Cobalt
Copper
iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassiun
Strontium
Titanium
Vanadium
Yitrium
Zinc

DC-1
TP1-HO01

1.30E+01 U

8.80E+03
5.00E+00
8.00E+01
1.00E+00 U
2.30E-01 U
1.40E+03
3.60E+01
2.00E+01 U
2.00E+01 UJ
1.60E+04
2.40E+01
5.50E+02
5.10E+02
1.30E-01
NR
1.60E+01
4.40E+02 U
NR
NR
1.70E+01
NR
6.20E+01

Table A-4 (continued)
Summary of Chemicals Detected in Sediment Collected from Chattanooga Creek

Units: Organics {zzg/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

DC-2
TP2-H001

1.30E+01 U

1.10E+04
5.70E+00
9.90E+01
1.00E+00 U
1.00E+00 U
2.10E+03
2.70E+01
1.50E+01
2.00E+01 UJ
1.80E+04
2.70E+01
7.60E+02
1.30E+03
2.00E-01 U
NR
1.50E+01
5.50E+02 U
NR
NR
2.00E+01
NR
6.30E+01

DC-3U
TP3-H001

1.80E+02 U

1.10E+04
5.80E+00
9.70E+01
1.00E+00 U
1.00E+00 U
7.20E+03
4.80E+01
1.40E+01
2.70E+01
2.00E+04
5.90E+01
1.90E+03
9.20E+02
1.20E-01
1.00E+00 U
3.40E+01
7.60E+02
1.90E+01
4.80E+01
2.30E+01
1.10E+01
1.90E+02

DC-4U

TP4-H001

6.30E+01

4.80E+03
3.20E+00
4.20E+01
5.80E-01
5.00E-01
1.40E+03
3.60E+01
1.10E+01
1.20E+01
8.90E+03
2.70E+01
4.80E+02
4.50E+02
2.50E-01
1.00E+00
1.50E+01
4.50E+02
1.20E+01
6.80E+01
1.10E+01
5.30E+00
6.60E+01

U

U
U

DC-5U
TP5-H001

1.10E+04 J
3.60E+03

4.70E+00
3.40E+01

5.00E-01 U
5.00E-01 U

5.20E+03
4.60E+01
6.70E+00
6.20E+01
1.00E+04
3.80E+01
6.60E+02
2.70E+02
3.50E-01
1.80E+00
1.10E+01
2.60E+02
1.20E+01
6.00E+01
1.10E+01
4.00E+00
7.50E+01

J = Chemical was identified but below the sample quantitation limit (SQL). Value presented was estimated.

NR = No value reported. Chemical was not analyzed.

U = Chemical was analyzed for, but not detected. Value represents the SQL.

UJ = Chemical was analyzed for, but not detected. The quantitation limit may be inaccurate or imprecise.
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DC-6U

TP6-H001

5.50E+01

3.40E+03
2.30E+00
3.10E+01
5.00E-01
5.00E-01
1.10E+03
2.30E+01
4.90E+00
3.20E+01
7.50E+03
1.90E+01
3.80E+02
2.30E+02
2.50E-01
1.00E+00
8.10E+00
3.20E+02
8.30E+00
4.70E+01
7.50E+00
3.40E+00
4.30E+01

u

u
U

DC-7U
TP7-H001

DC-su

TP8-H001

1.80E+02 U 4.90E+01 U

7.30E+03
5.00E+00 U
6.80E+01
7.20E-01
4.80E-01
3.50E+03
3.50E+01
1.00E+01
8.00E+01
1.20E+04
5.20E+01
1.20E+03
3.20E+02
2.50E-01 U
1.50E+00 U
2.20E+01
4.50E+02
1.40E+01
5.30E+01
1.40E+01
7.90E+00
1.50E+02

2.90E+03
2.50E+00
3.40E+01
5.00E-01
5.00E-01
1.20E+03
2.60E+01
6.20E+00
1.90E+01
8.10E+03
2.80E+01
5.50E+02
1.80E+02
2.60E-01
1.00E+00
1.20E+01
2.50E+02
6.20E+00
4.70E+01
7.70E+00
3.60E+00
5.00E+01

u
u

U
U

DC-8uU

(Background)

6.30E+01 U

3.60E+03
2.90E+00
2.50E+01
5.00E-01 U
5.00E-01 U
9.80E+02
6.70E+00
4.70E+00
7.60E+00
6.40E+03
2.70E+01
4.40E+02
1.90E+02
2.50E-01 U
1.00E+00 U
8.80E+00
3.60E+02
4.40E+00
2.70E+01
6.60E+00
2.40E+00
4.60E+01
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Chemical

Organics
PAHs

Benzo(a)anthracene

Chrysene

Fluoranthene

Inorganics
Aluminum
Arsenic
Barium
Cadmium
Calcium

Chromium (total)

Cobalt
Copper
Iron
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Strontium
Titanium
Vanadium
Zinc

J = Chemical was identified but below the sample quantitation limit (SQL).

CC-03
T1-C001

1.70E+00
1.70E+00
1.70E+00

1.80E+02
1.00E+00
2.40E+00

1.00E-01
5.60E+02
8.00E-01
2.60E-01
9.40E+00
3.00E+02
1.20E+02
2.20E+01
2.30E-02
7.60E-01
2.70E+02
1.00E+00
3.80E+02
1.20E+00
1.20E+00

2.10E-01
2.60E+01

Value presented was estimated.

U = Chemical was analyzed for, but not detected. Value represents the SQL.
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Table A-5

U
U
u
u

u

CC-06
T2-C001

1.70E+00
1.70E+00
2.40E-01

1.70E+02
2.00E+00
2.30E+00
1.50E-01
4 60E+02
6.70E-01
3.10E-01
1.40E+01
2.60E+02
1.20E+02
2.50E+01
2.40E-02
7.10E-01
2.70E+02
7.40E-01
4.00E+02
9.20E-01
1.00E+00
1.80E-01
3.50E+01

-CcCcC

Summary of Chemicals Detected in Clam Tissue
Collected from Chattanooga Creek
Units: Organics (ug/kg), Inorganics (mg/kg)
Tennessee Products Site, Chattanooga, TN

CC-07
T3-C001

1.80E-01
1.80E-01
3.00E-01

1.80E+02
1.50E+00
2.20E+00
1.10E-01
4.80E+02
7.80E-01
3.50E-01
1.10E+01
2.80E+02
1.10E+02
2.30E+01
2.00E-02
7.40E-01
2.50E+02
1.30E+00
4.10E+02
9.80E-01
1.10E+00
2.50E-01
3.30E+01

J
J
J

CC-08
T4-C001

This document was prepared by Roy F. Weston, Inc. expressly for EPA. It shall not be disclosed, in whole or in part, without the exoress written permission of EF 2

(Background)

1.70E+00 U
1.70E+00 U
1.70E+00 U

2.10E+02

1.00E+00 U

3.00E+00
1.10E-01
4 40E+02
8.70E-01
3.40E-01
6.90E+00
3.60E+02
1.10E+02
2.90E+01
2.00E-02
9.90E-01
2.10E+02
1.10E+00
3.50E+02
9.30E-01
1.50E+00
2.40E-01
2.40E+01
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Table B-1

Floristic Occurrence Summary

Tennessee

Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

Percentage of Site-

Percentage of

Parameter Total Wide Occurrence | Community Occurrence
Cumulative Site-Wide Occurrence
Species 255 100.0 NA
Genera 178 100.0 NA
Woody 85 333 NA
Herbs' 170 66.7 NA
Grasses 20 7.8 NA
Exotics 68 26.7 NA
Early Successional/Ruderal Community
Species 137 53.7 100.0
Genera 106 59.6 100.0
Woody 40 15.7 29.2
Herbs' 97 38.0 70.8
Grasses 17 6.7 124
Exotics 58 22.7 423
Clearcut Wetland Community
Species 105 41.2 100.0
Genera 82 46.1 100.0
Woody 30 11.8 28.6
Herbs! 75 294 71.4
Grasses 2 0.8 1.9
Exotics 14 55 133

NOR/K:\WP\04400\048\APPB.WP
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Table B-1

Floristic Occurrence Summary
Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Percentage of Site- Percentage of
Parameter Total Wide Occurrence | Community Occurrence
Riparian Forest Community

Species 111 435 100.0
Genera 82 46.1 100.0
Woody 68 26.7 61.3
Herbs! 43 16.9 38.7
Grasses 3 12 2.7
Exotics 17 6.7 ’ 15.3

"Herb category includes all forbs, grasses, sedges and rushes. Ferns and fern allies, also
typically considered herbs, were not present at the study site.

NOR/K:\WP\04400\048\APPB.WP B-2
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

Site Occurrence/Abundance?

Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Acalypha rhomboidea Three-seed mercury Herb N I I

Acer negundo Boxelder Tree N I F
Acer rubrum Red maple Tree N S @) C
Acer saccharinum Silver maple Tree N 0O
Acer saccharum Sugar maple Tree N I
Agrostis hyemalis Winter bentgrass Grass N R

Ailanthus altissima Tree-of-heaven  Tree E-Asia I R
Albizia julibrissin Mimosa Tree E-Asia R R R
Allium canadense Wild garlic Herb N R R

Allium vineale Field garlic Herb E-Europe S

Ambrosia artemisiifolia Common ragweed Herb N F R R
Ambrosia trifida Giant ragweed Herb N I S

NOR/K:\WP\04400\048\APP8.WP
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Ampelopsis cordata Heartleaf pepper-vine Vine N I S S
Andropogon virginicus Broomsedge Grass N 0] I
Arctium minus Burdock Herb E-Europe R
Arisaema dracontium Green dragon Herb N S
Arundinaria gigantea River cane Grass N R
Asarum canadense Wild ginger . Herb N VR
Asparagus officinalis Asparagus Herb E-Eurasia R
Aster pilosus Downy aster Herb N o
Betula nigra River birch Tree N S I
Bidens frondosa Beggar’s-ticks Herb N VR
Bidens sp.? Marsh marigold Herb N I

NOR/K:\WP\04400\048\APPB.WP

B-4




This document was prepared by Roy F. Weston, Inc., expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Bignonia capreolata Cross vine Vine N I
Boehmeria cylindrica False-nettle Herb N I
Bromus japonicus Japanese brome Grass E-Asia I
Broussonetia papyrifera Paper-mulberry Tree E-Asia ' R
Campsis radicans Trumpet creeper Vine N I S I
Carex amphibola Ambiguous sedge . Herb N S
Carex annectens Yellow-fruit sedge Herb N I
Carex caroliniana Hirsute sedge Herb N R
Carex cephalophora Head-bearing sedge Herb N R
Carex cherokeensis Cherokee sedge Herb N VR
Carex digitalis Slender wood sedge Herb N R

NOR/K:\WP\04400\048\APPB.WP
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Carex festucacea Fescue sedge Herb N S I R
Carex frankii Frank’s sedge Herb N VR F
Carex leavenworthii Leavenworth’s sedge Herb N VR
Carex lupulina Hop sedge Herb N o
Carex lurida Shallow sedge Herb N I
Carex retroflexa Sedge . Herb N R I
Carex socialis Social sedge Herb N R
Carex tribuloides Blunt broom sedge Herb N
Carex vulpinoidea Fox sedge Herb N S F
Carpinus caroliniana American hornbeam Tree N S
Carya cordiformis Bitternut hickory Tree N S I

NOR/K:\WP\04400\048\APPB.WP
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Carya glabra Pignut hickory Tree N VR
Carya laciniata Shellbark hickory Tree N VR
Celtis occidentalis Hackberry Tree N o) S F
Cephalanthus occidentalis Buttonbush Shrub N S S
Cerastium brachypetalum Short-petalled chickweed Herb E-Europe R
Cerastium glomeratum Mouse-ear chickweed . Herb E-Europe S
Cercis canadensis Eastern redbud Tree N R R
Chamaesyce maculata Wartweed Herb N R
Chenopodium album Lamb’s quarters Herb E-Europe VR
Cichorium intybus Chickory Herb E-Europe S
Cirsium vulgare Bull thistle Herb E-Europe R
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Clematis virginiana Virgin’s bower Vine N VR I
Cocculus carolinus Carolina coral-beads Vine N VR
Conyza canadensis Horseweed Herb N R
Coreopsis tinctoria Golden tickseed Herb E-Central & I

Western U.S.
Cormus amomum Silky dogwood Shrub N S
Cornus florida Flowering dogwood Tree N VR
Cornus foemina Stiff dogwood Shrub N I I
Crataegus sp.? Hawthorne Tree N VR R
Croton glandulosus Tooth-leaved croton Herb N VR
Cryptotaenia canadensis Honewort Herb N I
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance®
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Cuscuta sp. Dodder Vine N R

Cynodon dactylon Bermuda grass Grass E-Europe I

Cyperus echinatus Globose flatsedge Herb N I

Cyperus pseudovegetus Marsh flatsedge Herb N F

Cyperus strigosus Straw-color flatsedge Herb N F

Daucus carota Queen Anne’s lace . Herb N C S

Desmanthus illinoensis Prairie bundle-flower Herb N S

Desmodium sp? Tick-trefoil Herb N I

Dianthus armeria Deptford pink Herb E-Europe R

Dichanthelium acuminatum Panic grass Grass N R I

Digitaria sanguinea Crab grass Grass E-Europe I
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Diodia virginiana Button-weed Herb N VR
Dioscorea oppositifolia Cinnamon vine Vine E-Asia S R
Dioscorea villosa Wild yam Vine N R S
Diospyros virginiana Persimmon Tree N R
Duchesnia indica Indian-strawberry Herb E-Asia S
Eleocharis obtusa Spike-rush . Herb N F
Elymus hystrix Bottlebrush grass Gass N I
Erechtites hieracifolia Fireweed Herb N 0] R
Erigeron annuus Daisy fleabane Herb N C O
Erigeron philadelphicus Philadelphia fleabane Herb N R
Eryngium prostratum Creeping coyote-thistle Herb N R
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance®
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Euonymus americanus American strawberrybush Shrub N VR
Euonymus fortunei Wintercreeper euonymus Vine E-Asia VR
Eupatorium capillifolium Dog-fennel Herb N R
Eupatorium perfoliatum Boneset Herb N I
Eupatorium serotinum® Thoroughwort Herb R C
Festuca arundinacea Meadow fescue . Grass E-Eurasia F
Fragaria virginiana Wild strawberry Herb N VR
Fraxinus pennsylvanica Green ash Tree N O I C
Galium tinctorium Marsh bedstraw Herb N I
Geranium carolinianum Carolina geranium Herb N I
Geum canadense White avens Herb N S
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Glechoma hederacea Gill-over-the-ground Herb E-Europe I
Gleditsia triacanthos Honeylocust Tree N S
Gnapthalium purpureum Purple cudweed Herb N R R
Gratiola sp.? Hedgehyssop Herb H F
Helenium amarum Sneezeweed Herb N I
Hibiscus moscheutos Swamp rosemallow . Herb N R VR
Hordeum pusillum Little barley Grass N I
Hypericum mutilum Slender St. John’s-wort Herb N 0]
llex decidua Deciduous holly Shrub N S
Impatiens capensis Jewelweed Herb N 0] I
Ipomea pandurata Wild potato-vine Vine N VR
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site| Occurrence /Abundance?
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form ¢! Community | Community | Community

Juglans nigra Black walnut Tree N R VR
Juncus acuminatus Tapered rush Herb N I
Juncus brachycarpus Short-fruited rush Herb N R
Juncus coriaceous Leathery rush Herb N VR
Juncus effusus Soft rush Herb N o)
Juncus marginatus Grass-leaf rush . Herb N VR
Juncus scirpoides Needle-pod rush Herb N I
Juncus tenuis Path rush Herb N S C R
Juniperus virginiana Eastern redcedar Tree N VR
Kummerowia striata Japanese-clover Herb E-Asia VR
Lactuca canadensis Wild lettuce Herb N VR
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Lactuca serriola Prickly lettuce Herb E-Europe I R
Laportea canadensis Wood-nettle Herb N I
Lemna minor Lesser duckweed Herb N S
Lepidium virginicum Poor-man’s pepper Herb N ¢} '
Lespedeza cuneata Sericea lespedeza Herb E-Asia C
Ligustrum sinense Chinese privet . Shrub E-Asia I F C
Liquidambar styraciflua Sweetgum Tree N R S C
Liriodendron tulipifera Yellow-poplar Tree N o
Lonicera japonica Japanese honeysuckle Vine E-Asia F O O
Lonicera maackii Amur honeysuckle Shrub E-Asia S
Ludwigia alternifolia’ Bushy seedbox Herb N F
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance®
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Ludwigia palustris Marsh seedbox Herb N F
Lycopus americanus American bugle-weed Herb N O
Lysimachia nummularia Moneywort Herb E-Europe 0] R
Maclura pomifera Osage-orange Tree E-South ' VR

Central U.S.
Magnolia grandiflora Southern magnolia Tree E-S.E. VR

Coastal Plain

uU.s.

Matelea sp.? Milkvine Vine N VR
Mecardonia acuminata Purple mecardonia Herb N I
Medicago lupulina Black medic Herb E-Europe
Melilotus alba White sweetclover Herb E-Europe F
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Melilotus officinalis Yellow sweetclover Herb E-Europe C
Melothria pendula Creeping cucumber Vine N S
Menispermum canadense Canada moonseed Vine N
Mikania scandens Climbing hempweed Vine N R
Morus alba White mulberry Tree E-Asia R VR
Morus rubra Red mulberry . Tree N S
Myosotis verna Spring forget-me-not Herb N
Nyssa sylvatica Blackgum Tree N S
Oenothera biennis Evening primrose Herb N I F
Oxalis dillenii Wood-sorrell Herb N R R
Parthenocissus quinquefolia Virginia creeper Vine N R I
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Paspalum dilatatum Dallis grass Grass E-S. America S
Passiflora incarnata Passion flower Vine N S R
Passiflora lutea Yellow passion-flower Vine N VR
Paulownia tomentosa Princesstree Tree E-Asia VR VR
Penthorum sedoides Ditch-stonecrop Herb N 0]
Phyla lanceolata Lance-leaf frog-fruit . Herb N
Physalis heterophylla Clammy groundcherry Herb N R
Phytolacca americana Pokeweed Herb N | I S
Pilea pumila Clearweed Herb N @)
Pinus taeda Loblolly pine Tree N VR
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance®
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Plantago aristata Bracted plantain Herb E-Western & S

Central U.S.
Plantago lanceolata English plantain Herb E-Europe
Plantago rugelii Rugel’s plantain Herb N R
Plantago virginiana Virginia plantain Herb N VR
Platanus occidentalis Sycamore Tree N 0]
Pluchea camphorata Camphor-weed Herb N @)
Poa annua Annual bluegrass Grass E-Europe R
Poa compressa Canada bluegrass Grass E-Europe VR
Poa pratensis Kentucky bluegrass Grass E-Europe R
Poa sylvestris Woodland bluegrass Grass N S
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Polygonum aviculare Bird knotweed Herb N R
Polygonum cuspidatum Japanese knotweed Herb E-Asia VR VR
Polygonum persicaria Lady’s thumb print Herb E-Europe I
Polygonum virginianum Jumpseed Herb N . I
Polygonum sp.? Smartweed Herb N o)
Populus alba European white poplar . Tree E-Europe VR
Potentilla norvegica Norwegian cinquefoil Herb N I
Prunus serotina Black cherry Tree N S R
Ptelea trifoliata Wafer-ash Shrub N R
Pyrropappus carolinianus False dandelion Herb N R
Pyrus calleryana Callery pear Tree E-Asia VR
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Quercus alba White oak Tree N VR
Quercus falcata Southern red oak Tree N I
Quercus falcata var. pagodaefolia | Cherrybark oak Tree E-S.E. R S

Coastal Plain

U.S.

Quercus lyrata Overcup oak Tree N S R
Quercus nigra Water oak " Tree N R 0]
Quercus phellos Willow oak Tree N R I
Quercus shumardii Shumard oak Tree N R
Ranunculus abortivus Kidney-leaved buttercup Herb R
Ranunculus sardous Buttercup Herb E-Europe S I
Rhus copallina Winged sumac Shrub N S
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form ! Community | Community | Community

Rhus glabra Smooth sumac Shrub N S R

Robinia pseudoacacia Black locust Tree N R S
Rorippa islandica Yellow-cress Herb N R

Rosa multiflora Multiflora rose Shrub E-Asia R R
Rubus argutus Common blackberry Herb N O I

Rubus bifrons Himalaya-berry . Herb E-Europe R

Rumex conglomeratus Clustered dock Herb E-Europe R F

Rumex crispus Curly dock Herb E-Europe I I

Sagittaria sp.’ Arrow-head Herb N R

Salix nigra Black willow Tree N R S I
Sambucus canadensis American elderberry Shrub N VR I S
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Table B-2 ‘
Flora Observed at the Tennessee Products Study Site |
Chattanooga, Tennessee |

May 25-26, 1995 ‘

(continued) |
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Samolus parviflorus Water pimpernel Herb N R
Sanicula sp.? Sanicle Herb N R
Sassafras albidum Sassafras Tree N R
Saururus cernuus Lizard’s tail Herb N R S
Scirpus atrovirens Green bulrush Herb N I
Senecio glabellus Butterweed . Herb N I O
Setaria glauca Yellow foxtail Grass E-Eurasia I
Sida spinosa Prickly mallow Herb N R
Sisyrinchium angustifolium Blue-eyed-grass Herb N S R
Sisyrinchium fuscatum Sandplain blue-eyed-grass Herb N VR
Smilax glauca Glaucous catbrier Vine N S
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee

May 25-26, 1995

(continued)
Site Occurrence/Abundance’
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Smilax hispida Bristly greenbrier Vine N R I
Smilax rotundifolia Common greenbrier Vine N S I
Solanum americanum Black nightshade Herb N R
Solanum carolinense Horse-nettle Herb N I R
Solidago canadensis Canada goldenrod Herb N O

Solidago sp.? Goldenrod . Herb N S
Sonchus asper Sow-thistle Herb E-Europe I I

Sorghum halepense Johnson grass Grass E-Europe 0]

Sphenopholis obtusata Prairie wedgegrass Grass N I

Sporobolus indicus West Indian dropseed Grass E-Tropical R

Americas
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Staphylea trifolia American bladdernut Shrub N R
Taraxacum officinale Common dandelion Herb E-Europe R
Torilis japonica Japanese hedge parsley Herb E-Asia VR
Toxicodendron radicans Poison-ivy Vine N S (o} F
Tradescantia subaspera Zig-zag spider-wort Herb N I I
Tragopogon dubius Goat’s beard . Herb E-Europe R
Tridens flavus Purpletop Grass N O
Trifolium campestre Field clover Herb E-Europe O
Trifolium pratense Red clover Herb E-Europe I
Trifolium repens White clover Herb E-Europe F
Triodanis perfoliata Round-leaved triodanis Herb N S
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native/Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Triodanis biflora Venus’ looking glass Herb N 0]
Typha latifolia Common cattail Herb N I
Ulmus alata Winged elm Tree N R
Ulmus americana American elm Tree N O o C
Ulmus rubra Slippery elm Tree N VR
Valerianella radiata Corn-salad . Herb N I
Verbascum blattaria Moth mullein Herb E-Europe S
Verbascum thapsus Common mullein Herb E-Europe R R
Verbena brasiliensis Brazilian vervain Herb E-S. America VR
Verbesina sp.? Wingstem Herb N I R
Vernonia altissima’ Tall ironweed Herb N VR I R
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Table B-2

Flora Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community

Veronica arvensis Corn speedwell Herb E-Europe I

Vicia angustifolia Narrow-leaved vetch Vine E-Europe VR

Viola sororia Common blue violet Herb N R S
Vitis cinerea Bailey’s possum grape Vine N R S
Vitis rotundifolia Muscadine grape Vine N R
Vitis vulpina Frost grape . Vine N I S
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Table B-2

Flora Observed at the Tennessee Products Study Site

Chattanooga, Tennessee
May 25-26, 1995

(continued)
Site Occurrence/Abundance?
Early
Successional
/ Clearcut Riparian
Native /Exoti Ruderal Wetland Forest
Scientific Name Common Name Life Form c! Community | Community | Community
Wisteria sinense Chinese wisteria Vine E-Asia VR
Xanthium strumarium Cocklebur Herb E-Europe VR R

N = Native; E = Exotic.

’Abundance categories based on total frequency and coverage (after White, 1982).
VR = Very Rare: single population, few individuals
R = Rare: 1 or 2 locales, small populations

S = Scarce: several locales or scattered small populatlons

I = Infrequent: scattered locales throughout

O = Occasional: well distributed but not anywhere abundant
F = Frequent: generally encountered

C = Common: characteristic and dominant

3Tentative identification based on sterile material.
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Table B-3

Birds Observed at the Tennessee Products Study Site

Chattanooga, Tennessee

December 14-15, 1995 and May 25-26, 1995

Site Occurrence
Early
Successional/ Clearcut
i Ruderal Wetland Riparian Forest
Dis%r(i)cition Nesting Community Community Community
Scientific Name Common Name P Status’ | Fall | Spring | Fall | Spring | Fall | Spring

Ardea herodias Great blue heron YR U X
Bombycilla cedrorum Cedar waxwing WR U X
Buteo jamaicensis Red-tailed hawk YR 8] X X X
Butorides striatus Green heron YR L X
Cardinalis cardinalis Cardinal YR C X X X X X
Carpodacus mexicanus House finch YR C X
Catharus guttatus Hermit thrush WR — ' X
Ceryle alcyon Belted kingfisher YR L X X X
Chaetura pelagica Chimney swift SR L X X
Coccyzus americanus Yellow-billed cuckoo SR C X
Colaptes auratus Northern flicker YR C X X
Columba livia Rock dove YR C X
Corvus brachyrhynchos Crow YR L X X
Cyanocitta cristata Blue jay YR C X X X X X X
Dendroica pensylvanica | Chestnut-sided warbler SR U X
Dryocopus pileatus Pileated woodpecker YR L X
Dumetalla carolinensis Catbird YR C X X X X X
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Birds Observed at the Tennessee Products Study Site

Table B-3

Chattanooga, Tennessee

December 14-15, 1994 and May 25-26, 1995

(continued)
Site Occurrence
Early
Successional/ Clearcut
Local Ruderal Wetland Riparian Forest
Disti cition Nesting Community Community Community
Scientific Name Common Name P Status’ | Fall | Spring [ Fall | Spring | Fall | Spring
Geothlypis trichas Common yellowthroat SR C X X
Hirundo rustica Barn swallow SR C X
Hylocichla mustelina Wood thrush SR C X X X
Icteria virens Yellow-breasted chat SR C X
Melanerpes carolinus Red-bellied woodpecker YR C X X
Melospiza georgiana Swamp sparrow WR - X '
Melospiza melodia Song sparrow YR C X X X X
Mimus polyglottos Northern mockingbird YR C X X X
Molothrus ater Brown headed cowbird YR, C X X
Nycticorax violaceus Yellow-crowned night- SR U
heron

Parus bicolor Tufted titmouse YR C X X X X
Parus carolinensis Carolina chickadee YR C X X X X
Passerina cyanea Indigo bunting SR C X X
Picoides pubescens Downy woodpecker YR C X X
Picoides villosus Hairy woodpecker YR C X
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Table B-3

Birds Observed at the Tennessee Products Study Site

Chattanooga, Tennessee

December 14-15, 1994 and May 25-26, 1995

(continued)
Site Occurrence
Early |
Successional/ Clearcut
Ruderal Wetland Riparian Forest
b L(_)cai. Nesting Community Community Community
Scientific Name Common Name istripution Status? Fall | Spring | Fall | Spring | Fall Spring

Pipilo erythrophthalmus | Rufous-sided towhee YR C X X X X X
Polioptila caerulea Blue-gray gnatcatcher SR C X
Protonotaria citrea Prothonotary warbler SR L X
Quiscalus quiscula Common grackle YR C X X X
Regulus calendula Ruby-crowned kinglet WR — X X
Sayornis phoebe Eastern phoebe YR C X X
Seiurus sp. Waterthrush M — X
Stelgidopteryx ruficollis Rough-winged swallow SR U X
Strix varia Barred owl YR, L X X
Sturnus vulgaris Starling YR C X X X X
Thryothorus ludovicianus | Carolina wren YR C X X X X X X
Toxostoma rufum Brown thrasher SR C X X X X
Turdus migratorius Robin YR C X X X X X X
Vireo flavifrons Yellow-throated vireo SR L X
Vireo griseus White-eyed vireo SR C X X
Vireo olivaceus Red-eyed vireo SR C X X

NOR/K:\WP\04400\048\APPB.WP

B-30




This document was prepared by Roy F. Weston, Inc., expressly for EPA. it shall not be disclosed, in whole or in part, without the express written permission of EPA.

Table B-3

Birds Observed at the Tennessee Products Study Site
Chattanooga, Tennessee
December 14-15, 1994 and May 25-26, 1995

(continued)
Site Occurrence
Early
Successional/ Clearcut
Ruderal Wetland Riparian Forest
Disfr?cilion Nesting Community Community Community
Scientific Name Common Name p Status’ | Fall | Spring | Fall | Spring | Fall | Spring
Zenaida macroura Mourning dove YR C X X X
Zonotrichia albicollis White-throated sparrow WR — X X
"Local Distribution:

YR = Year-round resident
WR = Winter resident
SR = Summer resident
M = Seasonal migrant

Nesting Status:

L = Likely
U = Unlikely
C = Confirmed
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Chattanooga, Tennessee

Mammals Known or Likely to Occur at the Tennessee Products Site
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Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut Riparian
successional/ Wetland Forest
Ruderal
Blarina brevicauda Eastern mole v
Canis latrans Coyote v
Castor canadensis Beaver v/ X
Cryptotis parva Short-tailed shrew 4
Didelphis marsupialis | Opossum v X
Eptesicus fuscus Big brown bat 4
Giaucomys volans Southern flying squirrel v
Lasionycteris Silver-haired bat v
noctivagans
Lasiurus borealis Red bat v
Lasiurus cinereus Hoary bat v
Lutra canadensis River otter v
Marmota monax Woodchuck v/ X
Mephitis mephitis Striped skunk v
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Mammals Known or Likely to Occur at the Tennessee Products Site

Table B-4

Chattanooga, Tennessee

This document was prepared by Roy F. Weston, Inc., expressly for EPA. It shall not be disclosed, in whole or in part, without the express written permission of EPA.

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut Riparian
successional/ Wetland Forest
Ruderal
Microsorex hoyi Least shrew v
Microtus Meadow vole v
pennsylvanicus
Mus musculus House mouse v
Mustela frenata Longtail weasel v/
Mustela vison Mink e
Myotis grisescens Gray myotis v
Myotis lucifugus Little brown myotis v
Myotis sodalis Indiana myotis v
Myotis subulatus Small-footed myotis v
Napaeozapus insignis | Woodland jumping v
mouse

Neotoma floridana Eastern woodrat v
Nycticeius humeralis | Evening bat v
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Table B-4

Mammals Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut Riparian
successional/ Wetland Forest
Ruderal

Odocoileus White-tailed deer v/
virginianus
Ondatra zibethica Muskrat v X
Oryzomys palustris Rice rat v
Peromyscus Cotton mouse v
gossypinus
Peromyscus Deer mouse v
maniculatus
Peromyscus leucopus | White-footed mouse v
Peromyuscus nutfalli | Golden mouse v
Pipistrellus subflavus | Eastern pipistrel v
Pitymys pinetorum Pine vole v
Plecotus rafinesquei | Eastern big-eared bat v
Procyon lotor Raccoon v X X
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Table B-4

Mammals Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
successional/ Wetland Forest
Ruderal

Rattus norvegicus Norway rat v
Reithrodontomys Eastern harvest mouse v/
humulis
Scalopus aquaticus Keen myotis v
Sciurus niger Eastern fox squirrel v
Sciurus carolinersis Eastern gray squirrel v X X
Sigmodon hispidus Hispid cotton rat v
Sorex cinereus Masked shrew v
Sorex longirostris Southeastern shrew s
Sorex fumeus Smoky shrew v
Spilogale putorius Spotted skunk v
Sylvilagus floridanus | Eastern cottontail v X
Tadarida brasiliensis | Mexican freetail bat v
Tamias striatus Eastern chipmunk v
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Table B-4

Mammals Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Oct;:urrence
|
Early Clearcut | Riparian
successional/ Wetland Forest
Ruderal

Urocyon Gray fox 4

cinereoargenteus

Vulpes fulva Red fox v/

Zapus hudsonius Meadow jumping mouse v
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Table B-4

Mammals Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee
(continued)

Table B-5

Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal

Abmystoma tigrinum Eastern tiger v/

salamander
Acris crepitans Northern cricket v

frog

Agkistrodon Northern v
contortrix copperhead
Ambystoma opacum Marbled v

salamander
Ambystoma Spotted v
maculatum salamander
Anolis carolinensis Green anole v
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\
Table B-5

Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products SitJe
Chattanooga, Tennessee

(continued)
|
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland ‘ Forest
Ruderal ‘
Apadoe spinitera Eastern spiny v
softshell

Bufo woodhousii Fowler’s toad v
Bufo americanus American toad v
Carphophis amnenus Eastern worm v

snake
Cemophora coccinea Northern scarlet v

snake
Chelydra serpentina Common snapping v

turtle
Chryserrys picta Midland painted v

turtle
Coluber constrictor Northern black v

racer
Crotalus horridus Timber rattlesnake v
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Table B-5
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Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal
Cryptobranchus Hellbender v
atleghaniensis
Desmognathus Seal salamander v
monticola
Desmognathus fuscus | Northern/spotted v
dusky salamander
Diadophis punctatus | Northern ringneck v
snake
Elaphe obsoleta Black/gray rat v X
snake .
Enemidopherus Six-lined v
sexlineatus racerunner
Ephisaurus Eastern-slender v
attenuatus glass lizard
Eumeces fasciatus Fine-lined skink v
Eumeces laticeps Broadhead skink v/ X
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Table B-5
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Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal

Eurycea longicauda Longtail v

salamander
Eurycea cirrigera Southern two-lined

salamander
Gastrophryne Eastern
carolinensis narrowmouth toad
Graptemys Common map v
geographica turtle
Gyrinophilus Northern spring v
porphyriticus salamander
Hemidoctylium Four-toed v
scutatum salamander
Heterodon Eastern hognose v
platirhimos snake
Hyla Gray treefrog v
versicolor/chrysocelis
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Table B-5
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Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland | . Forest
Ruderal !
Kinosternon Eastern mud turtle v
subrubrum
Lampropeltis getula Black kingsnake v
Lampropeltis Eastern v
triangulum milksnake/Scarlet
kingsnake
Lampropeltis Mole kingsnake 4
calligaster
Necturus maculosus Mudpuppy v
Nerodia sipedon Northern/Midland v
water snake
Notophthalmus Red-spotted newt v/
viridescens
Opheodrys aestivus Rough green snake v
Pituophis Northern pine v
melanoleucus snake
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Table B-5

Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal

Plethodon glutinosus Northern slimy v/

salamander
Pseudacris triseriata Upland chorus v

frog
Pseudacris crucifer Northern spring v
peeper
Pseudemys concinna | Hieroglyphic river v
cooter

Pseudotriton Midland mud v
montosus salamander
Pseudotriton ruber Northern red v

salamander
Rana clamitans Green frog v
Rana wtricularia Southern leopard v

frog

Rana catesbeiana Bullfrog v
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Table B-5

Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal

Rana palustirs Pickerel frog v
Rana sylvatica Wood frog v
Regina septemvitata Queen snake snake v
Scaphiopus Eastern spadefoot v
holbrookii
Scincella lateralis Ground skink v
Scoloporus undulatus Northern fence v

lizard
Stermotherus minor stripeneck musk

turtle
Stermotherus Common musk v
odoratus turtle
Storeria dekayi Northern/Midland 4

brown snake
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Table B-5

Reptiles and Amphibians Known or Likely to Occur at the Tennessee Products Site
Chattanooga, Tennessee

(continued)
Scientific Name Common Name Likely | Unlikely | Confirmed Site Occurrence
Early Clearcut | Riparian
Successional/ | Wetland Forest
Ruderal

Storeria Northern redbelly v
occipitomaculata snake
Terrapene carolina Eastern box turtle v X
Thamnophis sirtalis Eastern garter 4

snake
Thamnophis sauritus Eastern ribbon v

snake
Trachemys scripta Yellow bellied v

slider
Virginia valeriae Eastern earthsnake 4

NOR/K:\WP\04400\048\ APPEB.WP B-44




This document was prepared by Roy F. Weston, Inc., expressly for EPA. It shall not be disclosed, in whole or in par, without the
express written permission of EPA.

Ecological Risk Assessment
Tennessee Products Site
Section: Appendix ¢
Revision: 0

Date: April 1996

APPENDIX C

CALCULATION OF CHEMICAL CONCENTRATIONS
IN EARTHWORMS
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Appendix C
Calculation of Chemical Concentrations in Earthworms

Calculation of chemical concentrations in earthworms were determined by multiplying
chemical-specific bioaccumulation factors (BAFs) by chemical concentrations found in soils.
Accumulation of chemicals in earthworms is dependent on numerous site-specific factors:
soil type, pH, soil organic content, and earthworm species. When two or more BAFs were
available for a specific chemical, the BAF determined at conditions most similar to those
at the site was selected. If experimental soil conditions were unavailable for comparison to
known soil conditions, then an average BAF for a given chemical at soil concentrations
similar to those found at the site was selected (Beyer and Cromartie, 1987). BAFs were
calculated in the experimental studies by dividing the concentration detected in the
earthworm by the concentration measured in soil; the ratio is expressed as follows:

Earthworm concentration

BAF =
Soil concentration

The ingestion rates used for birds and mammals are in dry weight (i.e., grams dry weight
diet/day); therefore, BAFs which were calculated based on earthworm and soil wet weight
have been converted to dry weight by multiplying wet weight BAFs by 4 (Beyer and Gish,
1980). The chemical-specific BAFs and their sources are presented in Table C-1. The
estimated earthworm concentrations are presented in Tables C-2 and C-3 for the Tar Dump

and Hamill Road Dump #3, respectively.
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Table C-1
Earthworm Bioaccumulation Factors (BAFs)
for Chemicals of Potential Concern
Tennessee Products Site, Chattanooga, TN

Chemical BAF . Source
Organics
Acetone NC -
Aldrin 3.30E+00 Gish, 1970
ipha-BHC * 1.01E+01 Wheatley and Hardman, 1968
-BHC - 1.01E+01 Wheatley and Hardman, 1968
delta-BHC - 1.01E+01 Wheatley and Hardman, 1968
amma-BHC 1.01E+01 Wheatley and Hardman, 1968
Eis(Z-ethylhexyl)phthalate NC -
[Carbazole NC -
laipha-Chlordane 5.00E+00 Gish, 1970
bamma-Chlordano 5.00E+00 Gish, 1970
DDD 8.30E+00 Gish, 1970
DDT 1.06E+01 Gish, 1970
Dibenzofuran NC -
Dieldrin 9.90E+00 Gish, 1970
Endosutfan | NC -
Endosulfan It NC -
ndosulfan sulfate NC -
Endrin 3.60E+00 Gish, 1870
Endrin aldehyde NC -
Heptachior NC -
Heptachlor epoxide 3.00E+00 Gish, 1970
Hexachlorobenzene NC -
Methoxychlor 2.80E+01 Thompson, 1973
-Methylnaphthalene NC -
iNaphthalene 2.10E-01 Beyer and Stafford, 1993
PAHs
IAcenaphthylene 2.20E-01 Beyer and Stafford, 1993
Anthracene 3.20E-01 Beyer and Stafford, 1993
Benzo(a)anthracene 2.70E-01 Beyer and Stafford, 1993
Benzo(a)pyrene 3.40E-01 Beyer and Stafford, 1993
nzo(b and/or k)fluoranthene 2.10E-01 Beyer and Stafford, 1993
nzo(g.h.)perylene 1.50E-01 Beyer and Stafford, 1993
IChrysene 4.40E-01 Beyer and Stafford, 1993
IDibenzo(a h)anthracene 4.90E-01 Beyer and Stafford, 1993
Fluoranthene 3.70E-01 Beyer and Stafford, 1993
findeno(1,2,3-cd)pyrene 4.10E-01 Beyer and Stafford, 1993
Phenanthrene 2.80E-01 Beyer and Stafford, 1993
IPyrene 3.90E-01 Beyer and Stafford, 1993
iStyrene NC -
Tetrachloroethene NC -
1,1,1-Trichloroethane NC -
Trichloroethylene NC -
Xylenes (total) NC -
Inorganics
Aluminum 3.40E-01 Beyer and Stafford, 1993
IArsenic 4.80E-02 Beyer and Cromartie, 1987
Barium 3.60E-01 Beyer and Stafford, 1993
uBeryllium NC -
Cadmium 4.60E+00 Beyer and Stafford, 1993
IChromium (total) 7.70E-01 Beyer and Cromartie, 1987
Cobait NC -
Copper 4.40E-01 Beyer and Cromartie, 1987
ron 3.80E-01 Beyer and Stafford, 1993
Lead 5.30E-01 Beyer and Cromartie, 1987
Manganese 1.10E-01! Kabata-Pendias and Pendias, 1984
Mercury 3.65E-01| Kabata-Pendias and Pendias, 1984
Nickel 1.80E+00 | Kabata-Pendias and Pendias, 1984
elenium NC -
ilver NC -
trontium 4.20E-01 Beyer and Stafford, 1993
itanium NC -
\Vanadium NC -
Zinc 9.90E+00 Beyer and Cromartie, 1987
Cyanide NC -

NC = Not calculated due to the lack of appropriate accumulation data.
* BAF based on gamma-BHC.
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Table C-2
Estimation of Earthworm Concentrations
Tar Dump
Tennessee Products Site, Chattanooga, TN
Maximum Concentration
Exposure . in
Concentration «+ | Bioaccumulation | Earthworms
Chemical (mg/kg) Factor (ma/kg)
Organics
lAcetone 9.00E+01 NC NC
Aldrin 2.80E-03 3.30E+00 9.24E-03
alpha - BHC 1.22E+00 1.01E+01 1.24E+01
beta-BHC 1.22E+00 1.01E+01 1.23E+01
deita-BHC 5.10E-01 1.01E401 5.15E+00
gamma-BHC 4.27E-01 1.01E+01 4.31E+00
ICarbazole 4.40E-01 NC NC
lalpha~Chlordane 3.60E-02 5.00E+00 1.80E-01
gamma-Chlordane 3.12E-02 5.00E+00 1.56E-01
DDD 2.57E-02 8.30E+00 2.13E-01
DDT 7.80E-03 1.06E+01 8.27E-02
Dibenzofuran 1.00E-01 NC NC
|Dieidrin 3.90E+00 9.90E+00 3.86E+01
Endosulfan | 1.00E-01 NC NC
Endosulfan |l 7.07E-02 NC NC
Endrin 3.78E-02 3.60E+00 1.36E-01
Endrin aldehyde 4.41E-02 NC NC
Heptachlor 3.00E-01 NC NC
Heptachlor epoxide 7.36E-02 3.00E+00 2.21E-01
Hexachiorobenzene 5.80E-01 NC NC
Methoxychior 9.90E-02 2.80E+01 2.77E+00
[2-Methyinaphthalene 1.80E-01 NC NC
Naphthalene 4.60E-01 2.10E-01 9.66E-02
PAHs
Acenaphthylene 1.68E+00 2.20E-01 3.69E-01
Anthracene 1.36E+00 3.20E-01 4.36E-01
Benzo(a)anthracene 1.54E+01 2.70E-01 4.15E+00
Benzo(a)pyrene 2.23E+01 3.40E-01 7.60E+00
Benzo(b and/or k)fluoranthene 3.53E+01 2.10E-01 7.41E+00
Benzo(g,h.i)perylene 8.86E+00 1.50€-01 1.33E+00
Chrysene 1.59E+01 4.40E-01 6.99E+00
Dibenzo(a,h)anthracene 6.39E+00 4.90E-01 3.13E+00
Fluoranthene 2.05E+01 3.70E-01 7.58E+00
Indeno(1,2,3-cd)pyrene 1.23E+01 4.10E-01 5.04E+00
Phenanthrene 3.80E+00 2.80E-01 1.09E+00
Pyrene 1.62E+01 3.90E-01 6.33E+00
etrachloroethene 4.00E-03 NC NC
1,1,1-Trichloroethane 8.00E-03 NC NC
[Trichloroethylene 3.00E-03 NC NC
Xylenes (total) 1.00E-03 NC NC
Inorganics
{Aluminum 1.14E+04 3.40E-01 3.87E+03
{Arsenic 9.52E+00 4.80E-02 4.57E-01
Barium 1.17E+02 3.60E-01 4.20E+01
Beryilium 9.70E-01 NC NC
dmium 3.70E-01 4.60E+00 1.70E+00
Chromium (total) 1.83E+02 7.70E-01 1.41E+02
ICobalt 2.01E+01 NC NC
ICopper 2.87E+01 4.40E-01 1.26E+01
Iron 1.87E+04 3.80E-01 7.10E+03
Pﬂd 8.27E+01 5.30E-01 4.39E+01
Manganese 8.13E+02 1.10E-01 8.95E+01
{Mercury 7.90E-01 3.65E-01 2.88E-01
[[Nickel 3.20E+01 1.80E+00 5.76E+01
I[Selenium 7.30E-01 NC NC
Silver 4.05E+00 NC NC
anadium 2.20E+01 NC NC
inc 1.76E+02 9.90E+00 1.74E+03
Cyanide 3.60E-01 NC NC

NC = Not calculated due to the lack of appropriate accumulation data.
» Maximum soil exposure concentrations from 0 to 2 feet deep.
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Table C-3
Estimation of Earthworm Concentrations
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Maximum . Concentration
Exposure in
Concentration + | Bioaccumulation | Earthworms
Chemical {mg/kg) Factor (mg/kg)
Organics
[lAldrin 1.30E-03 3.30E+00 4.29E-03
lbeta-BHC 3.80E-01 1.01E+01 3.84E+00
[delta-BHC 9.30E-02 1.01E+01 9.39E-01
"_gamma-BHC 1.10E-01 1.01E+01 1.11E+00
Carbazole 5.50E-01 NC NC
llalpha-Chlordane 1.90E-03 5.00E+00 9.50E-03
DDT 4.40E-02 1.06E+01 4.66E-01
Dibenzofuran 1.80E-01 NC NC
Dieldrin 3.40E-01 9.90E+00 3.37E+00
Endosulfan | 2.00E-01 NC NC
Endosulfan ii 5.40E-02 NC NC
Endosulfan sulfate 3.10E-02 NC NC
Endrin 3.20E-02 3.60E+00 1.15E-01
[Heptachlor 9.20E-02 NC NC
[Hexachlorobenzene 2.82E-02 NC NC
Eﬂethylnaphthalene 8.20E-02 NC NC
Naphthalene 3.40E-01 2.10E-01 7.14E-02
PAHs
Acenaphthylene 1.60E+00 2.20E-01 3.52E-01
Anthracene 1.58E+00 3.20E-01 5.07E-01
Benzo(a)anthracene 2.00E+01 2.70E-01 5.40E+00
Benzo(a)pyrene 1.90E+01 3.40E-01 6.46E+00
Benzo(b and/or k)fluoranthene 4.50E+01 2.10E-01 9.45E+00
Benzo(g,h,i)perylene 4.00E+00 1.50E-01 6.00E-01
Chrysene 2.30E+01 4.40E-01 1.01E+01
Dibenzo(a,h)anthracene 5.00E+00 4.90E-01 2.45E+00
Fluoranthene 3.90E+01 3.70E-01 1.44E+01
Indeno(1,2,3-cd)pyrene 1.30E+01 4,10E-01 5.33E+00
Phenanthrene 5.70E+00 2.80E-01 1.60E+00
Pyrene 3.70E+01 3.90E-01 1.44E+01
Styrene 6.84E-03 NC NC
1,1,1-Trichloroethane 1.90E-02 NC NC
Xylenes (total) 3.00E-03 NC NC
Inorganics
Aluminum 1.53E+04 3.40E-01 5.20E+03
Arsenic 1.01E+01 4.80E-02 4.85E-01
Barium 1.25E+02 3.60E-01 4.49E+01
Beryllium 9.90E-01 NC NC
Chromium (total) 4.78E+01 7.70E-01 3.68E+01
Cobalt 1.80E+01 NC NC
Copper 2.86E+01 4.40E-01 1.26E+01
iron 2.10E+04 3.80E-01 7.98E+03
(Lead 4.68E+01 5.30E-01 2.48E+01
(Manganese 2.00E+03 1.10E-01 2.20E+02
(Mercury 2.20E-01 3.65E-01 8.03E-02
Nickel 2.40E+01 1.80E+00 4.33E+01
Selenium 2.09E+00 NC NC
Vanadium 2.60E+01 NC NC
Zinc : 9.35E+01 9.90E+00 9.25E+02
Cyanide 6.40E-01 NC NC

NC = Not calculated due to the lack of appropriate accumulation data.
« Maximum soil exposure concentrations from 0 to 2 feet deep.
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Appendix D
Calculation of Chemical Concentrations in Seeds

Chemical concentrations in seeds resulting from the uptake of chemicals from the soil were
calculated using the following equation:

Coect =  C,xPUF
Where:

Creea = Chemical concentration in seed (mg/kg dry weight seed)

Cail = Chemical concentration in soil (mg/kg dry weight soil)

PUF = Plant uptake factor (chemical-specific factor; unitless)

Plant uptake factors (PUFs) for organics were estimated using the relationship presented
by Travis and Arms (1988):

PUF = 38.7 x Kow "
Where:
PUF = Plant uptake factor (chemical-specific; unitless)
Kow = Octanol-water partition coefficient (chemical-specific)

For inorganics, transfer coefficients developed by Baes et al. (1984) for reproductive
portions of plants were used to calculate concentrations of inorgani¢c chemicals in seeds.
The PUFs are reported in dry weight. The chemical-specific PUFs, Kows, and their sources
are presented in Table D-1. The estimated plant seed concentrations are presented in
Tables D-2 and D-3 for the Tar Dump and Hamill Road Dump #3, respectively.
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Table D-1
Plant Uptake Factors (PUFs) for Chemicals of Potential Concern
Tennessee Products Site, Chattanooga, TN

Be Plant

Transfer Uptake

Chemical Coefficient Source Log Kow Source Factor

Organics .
Acetone NA - -0.24 EHRAV, 1996 5.33E+01
[Aldrin NA - 3.01 EHRAV, 1996 7.05E-01
alpha-BHC NA - 3.90 EHRAV, 1996 2.16E-01
beta-BHC NA - 3.80 EHRAV, 1996 2.16E-01
delta-BHC NA - 4.10 EHRAV, 1996 1.65E-01
gamma-BHC NA - 3.90 EHRAV, 1996 2.16E-01
Bis(2-ethylhexyl)phthalate NA - 5.11 EHRAV, 1896 4.31E-02
ICarbazole NA - 3.29| Verschueren, 1983 4.86E-01
alpha-Chlordane NA - 2.78 EPA, 1987 9.58E-01
gamma-Chlordane NA - 2.78 EPA, 1987 9.58E-01
DDD NA - 5.99 EPA, 1992¢ 1.34E-02
DDT NA - 4.89 EPA, 1987 5.78E-02
Dibenzofuran NA - 4.17 EHRAV, 1996 1.51E-01
Dieldrin NA - 3.54 EHRAV, 1996 3.48E-01
Endosulfan | NA - 3.55 EHRAV, 1996 3.44E-01
iﬁosulfan It NA - 3.62 EHRAV, 1996 3.13E-01
Endosulfan sulfate NA - 3.89 EHRAV, 1996 2.19E-01
Endrin NA - 5.60 EHRAV, 1996 2.24E-02
Endrin aldehyde NA - 5.60 EHRAV, 1996 2.24E-02
Heptachlor NA - 4.40 EHRAV, 1996 1.11E-01
Heptachlor epoxide NA - 2.70 EHRAV, 1996 1.07E+00
|Hexachlorobenzene NA - 5.50 EHRAV, 1996 2.56E-02
Methoxychlor NA - 4.30 EHRAV, 1996 1.27E-01
{2-Methyinaphthalene NA - 4.1 EHRAV, 1996 1.63E-01
Naphthalene NA - 3.36 EHRAV, 1996 4.43E-01
PAHs
lAcenaphthylene NA - 3.72 EHRAV, 1996 2.74E-01
IAnthracene NA - 4.54 EHRAV, 1996 9.20E-02
Benzo(a)anthracene NA - 5.61 EHRAV, 1996 2.22E-02
Benzo(a)pyrene NA - 6.25 EHRAV, 1996 9.45E-03
Benzo(b and/or k)fluoranthene NA - 6.06 EHRAV, 1996 1.22E-02
Benzo(g,h,i)perylene NA - [ 6.51 EHRAV, 1996 6.69E-03
[{Chrysene NA - 5.61 EHRAV, 1996 2.22E-02
Ipibenzo(a.h)anthmoane NA - 5.60 EHRAV, 1996 2.24E-02
Fluoranthene NA - 5.20 EHRAV, 1996 3.82E-02
Illdeng1 ,2,3-cd)pyrene NA - 651 EHRAV, 1996 6.69E-03
Phenanthrene NA - 4.52 EHRAV, 1996 9.45E-02
{Pyrene NA - 5.18 EHRAV, 1996 3.93E-02
IStyrene NA - 3.16 EHRAV, 1996 5.77E-01
[Tetrachloroethene NA - 2.53 EHRAV, 1996 1.34E+00
1.1,1-Trichioroethane NA - 2.47 EHRAV, 1996 1.45E+00
Trichloroethylene NA — 2.42 EHRAV, 1996 1.55E+00
[Xylenes (total) NA - 3.20 EPA, 1992e¢ 5.48E-01
Inorganics

JAluminum 6.50E-04 [ Baes et al., 1984 NA - 6.50E-04
nic 6.00E-03 [Baes et al., 1984 NA - 6.00E-03
Barium 1.50E-02 | Baes et al., 1984 NA - 1.50E-02
Beryllium 1.50E-03 | Baes et al., 1984 NA - 1.50E-03
ICadmium 1.50E-01 | Baes et al., 1984 NA - 1.50E-01
IChromium (total) 4.50E-03 | Baes et al., 1984 NA - 4.50E-03
Cobalt 7.00E-03 | Baes et al., 1984 NA - 7.00E-03
ICopper 2.50E-01 {Baes et al., 1984 NA - 2.50E-01
flron 1.00E-03 | Baes et al., 1984 NA - 1.00E-03
ftead 9.00E-03 | Baes et al., 1984 NA - 9.00E-03
[Manganese 5.00E-02 | Baes et al., 1984 NA - 5.00E-02
[Mercury 2.00E-01 |Baes et al., 1984 NA - 2.00E-01
INickel 6.00E-02 | Baes et al., 1984 NA - 6.00E-02
[Selenium 2.50E-02 [Baes et al., 1984 NA - 2.50E-02
ISitver 1.00E-01]Baes et al., 1984 NA - 1.00E-01
Strontium 2.50E-01 | Baes et al., 1984 NA - 2.50E-01
Titanium 3.00E-03 { Baes et al., 1984 NA - 3.00E-03
Vanadium 3.00E-03 |Baes et al., 1984 NA - 3.00E-03
iZinc 9.00E-01|Baes et al., 1984 NA - 9.00E-01
ICyanide NA - NA Wallace et al., 1977 1.35E+00

NA = Not available.
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Table D-2

Estimation of Seed Concentrations

Tar Dump
Tennessee Products Site, Chattanooga, TN
Maximum Plant Uptake | Concentration
Exposure Factor: in
Concentration + | Reproductive Seeds
Chemical {mg/kg) Portions (mg/kg)
Organics
[Acetone 9.00E+01 5.33E+01 4.80E+03
Aldrin 2.80E-03 7.05E-01 1.97E-03
lalpha - BHC 1.22E+00 2.16E-01 2.64E-01
beta-BHC 1.22E+00 2.16E-01 2.63E-01
detta-BHC 5.10E-01 1.65E-01 8.43E-02
gamma-BHC 4.27E-01 2.16E-01 9.20E-02
- {Carbazole 4.40E-01 4.86E-01 2.14E-01
Ipha-Chlordane 3.60E-02 9.58E-01 3.45E-02
|_gamma-Chlordane 3.12E-02 9.58E-01 2.99E-02
DDD 2.57E-02 1.34E-02 3.43E-04
DDT 7.80E-03 5.78E-02 4.50E-04
Dibenzofuran 1.00E-01 1.51E-01 1.51E-02
Dieldrin 3.90E+00 3.48E-01 1.36E+00
Endosulfan | 1.00E-01 3.44E-01 3.44E-02
Endosulfan [l 7.07E-02 3.13E-01 2.21E-02
Endrin 3.78E-02 2.24E-02 8.49E-04
Endrin aldehyde 4.41E-02 2.24E-02 9.90E-04
Heptachior 3.00E-01 1.11E-01 3.33E-02
Heptachlor epoxide 7.36E-02 1.07E+00 7.84E-02
Hexachlorobenzene 5.80E-01 2.56E-02 1.49E-02
{Methoxychior 9.90E-02 1.27E-01 1.25E-02
2-Methylnaphthalene 1.80E-01 1.63E-01 2.94E-02
Naphthalene 4.60E-01 4.43E-01 2.04E-01
PAHs
Acenaphthylene 1.68E+00 2.74E-01 4.59E-01
Anthracene 1.36E+400 9.20E-02 1.25E-01
Benzo(a)anthracene 1.54E+01 2.22E-02 3.41E-01
Benzo(a)pyrene 2.23E+01 9.45E-03 2.11E-01
Benzo(b and/or k)fluoranthene 3.53E+01 1.22E-02 4.29E-01
Benzo(g,h,i)perylene 8.86E+00 6.69E-03 5.92E-02
Chrysene 1.59E+01 2.22E-02 3.52E-01
Dibenzo(a,h)anthracene 6.39E+00 2.24E-02 1.43E-01
Fluoranthene 2.05E+01 3.82E-02 7.83E-01
indeno(1,2,3-cd)pyrene 1.23E+01 6.69E-03 8.22E-02
Phenanthrene 3.90E+00 9.45E-02 3.68E-01
Pyrene 1.62E+01 3.93E-02 6.37E-01
[Tetrachioroethene 4.00E-03 1.34E+00 5.34E-03
1,1,1-Trichloroethane 8.00E-03 1.45E+00 1.16E-02
[Trichloroethylene 3.00E-03 1.55E+00 4.64E-03
Xylenes (total) 1.00E-03 5.48E-01 5.48E-04
{inorganics
[Aluminum 1.14E+404 6.50E-04 7.40E+00
JArsenic 9.52E+400 6.00E-03 5.71E-02
Barium 1.17E+02 1.50E-02 1.75E+00
Beryllium 9.70E-01 1.50E-03 1.46E-03
[Cadmium 3.70E-01 1.50E-01 5.55E-02
[Chromium (total) 1.83E+02 4.50E-03 8.25E-01
Cobalt 2.01E+01 7.00E-03 1.40E-01
Copper 2.87E+01 2.50E-01 7.18E+00
Iron 1.87E+04 1.00E-03 1.87E+01
|Lead 8.27E+01 9.00E-03 7.45E-01
Manganese 8.13E+02 5.00E-02 4.07E+01
Mercury 7.90E-01 2.00E-01 1.58E-01
Nickel 3.20E+01 6.00E-02 1.92E+00
Selenium 7.30E-01 2.50E-02 1.83E-02
Silver 4.05E+00 1.00E-01 4.05E-01
Vanadium 2.20E+01 3.00E-03 6.61E-02
Zinc 1.76E+02 9.00E-01 1.58E+02
ICyanide 3.60E-01 1.35E+00 4.86E-01

- Maximum soil exposure concentrations from 0 to 2 feet deep.
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Table D-3
Estimation of Seed Concentrations
Hamill Road Dump #3
Tennessee Products Site, Chattanooga, TN

Maximum Plant Uptake | Concentration
Exposure Factor: in
Concentration - | Reproductive Seeds
Chemical (mg/kg) Portions (mg/kg)
Organics
Aldrin 1.30E-03 7.05E-01 9.17E-04
- |beta-BHC 3.80E-01 2.16E-01 8.20E-02 -
delta-BHC 9.30E-02 1.65E-01 1.54E-02
amma-BHC 1.10E-01 2.16E-01 2.37E-02
rgarbazole 5.50E-01 4.86E-01 2.67E-01
llalpha-Chlordane 1.90E-03 9.58E-01 1.82E-03
DDT 4.40E-02 5.78E-02 2.54E-03
Dibenzofuran 1.80E-01 1.51E-01 2.71E-02
Dieldrin 3.40E-01 3.48E-01 1.18E-01
Endosulfan | 2.00E-01 3.44E-01 6.87E-02
”Endosulfan 1l 5.40E-02 3.13E-01 1.69E-02
Endosulfan sulfate 3.10E-02 2.19E-01 6.78E-03
{Endrin 3.20E-02 2.24E-02 7.18E-04
{Heptachlor 9.20E-02 1.11E-01 1.02E-02
[Hexachlorobenzene 2.82E-02 2.56E-02 7.22E-04
-Methyinaphthalene 8.20E-02 1.63E-01 1.34E-02
Naphthalene 3.40E-01 4.43E-01 1.50E-01
PAHs
Acenaphthylene 1.60E+00 2.74E-01 4.38E-01
Anthracene 1.58E+00 9.20E-02 1.46E-01
Benzo(a)anthracene 2.00E+01 2.22E-02 4.43E-01
Benzo(a)pyrene 1.90E+01 9.45E-03 1.80E-01
Benzo(b and/or k)fiuoranthene 4.50E+01 1.22E-02 5.48E-01
Benzo(g,h,i)perylene 4.00E+00 6.69E-03 2.67E-02
Chrysene 2.30E+01 2.22E-02 5.10E-01
Dibenzo(a,h)anthracene 5.00E+00 2.24E-02 1.12E-01
Fluoranthene 3.90E+01 3.82E-02 1.49E+00
Indeno(1,2,3-cd)pyrene 1.30E+01 6.69E-03 8.69E-02
Phenanthrene 5.70E+00 9.45E-02 5.39E-01
Pyrene 3.70E+01 3.93E-02 1.45E+00
iStyrene 6.84E-03 5.77E-01 3.95E-03
1,1,1-Trichloroethane 1.90E-02 1.45E+00 2.75E-02
Xylenes (total) 3.00E-03 5.48E-01 1.64E-03
Inorganics
Aluminum 1.53E+04 6.50E-04 9.94E+00
IArsenic 1.01E+01 6.00E-03 6.06E-02
Barium 1.25E+02 1.50E-02 1.87E+00
Beryllium 9.90E-01 1.50E-03 1.49E-03
IChromium (total) 4.78E+01 4.50E-03 2.15E-01
Cobalt 1.80E+01 7.00E-03 1.26E-01
Copper 2.86E+01 2.50E-01 7.16E+00
Iron 2.10E+04 1.00E-03 2.10E+01
Lead 4 68E+01 9.00E-03 4.21E-01
Manganese 2.00E+03 5.00E-02 1.00E+02
Mercury 2.20E-01 2.00E-01 4.40E-02
Nickel 2.40E+01 6.00E-02 1.44E+00
Selenium 2.09E+00 2.50E-02 5.23E-02
Vanadium 2.60E+01 3.00E-03 7.80E-02
Zinc 9.35E+01 9.00E-01 8.41E+01
ICyanide 6.40E-01 1.35E+00 8.64E-01

+ Maximum soil exposure concentrations from 0 to 2 feet deep.
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1.0 INTRODUCTION
1.1 Objective

The objective of this project was to provide technical support to the United States Environmental
Protection Agency in collecting and interpreting data to suppiement the ecological risk assessment
for the Chattanooga Creek/Tennessee Products site, Chattanooga, Tennessee.

1.2 Site Background and Description

The Tennessee Products (Chattanooga Creek) site is located in Chattanooga, Hamilton County.
Tennessee. Chattanooga Creek flows for 26 miles through the site, flowing from the
Tennessee/Georgia state line northward to the Tennessee River. Of the 75 square miles of drainage
area for the creek, 20 percent is located in an urban/industrial part of the Chattanooga Valley.

Prior to the 1970s, Chattanooga Creek was contaminated by coal tar residues discharged by
surrounding industries. The Chattanooga Coke and Chemical Company (formerly Tennessee
Products Company) had been a major contributor of industrial waste and is believed to have been a
primary source of the coal tar contamination. Coal tar contains toxic chemicals such as polycyclic
aromatic hydrocarbons (PAHs), benzene, cyanide, and mercury. Although pollution abatement
measures brought industrial discharges under control, contamination still pervaded the creek as well
as the surrounding soils and sediment.

Numerous ecological studies have been conducted at the Tennessee Products (Chattanooga Creek)
site during the past 20 years. In 1980 and 1990, two studies revealed that water quality and sediment
characteristics at the northern (downstream) end of the creek had not significantly improved since
initial ecological studies had been completed in 1970. A 1992 sediment profile study by the U.S.
Environmental Protection Agency revealed the presence of coal tar residues extending downstream
of the Coke and Chemical Plant for more than two miles. Another field investigation was performed
by Roy F. Weston, Inc. in the fall of 1994 and spring of 1995, and the results of the investigation were
used to conduct an ecological risk assessment for the U.S. EPA (Roy F. Weston 1996). The risk
assessment was conducted according to the guidelines established in the Ecological Risk Assessment
Guidance for Superfund (U.S. EPA 1997).

After the initial ecological risk evaluation was conducted, the U.S. EPA remediated some of the areas
in and around the creek. For example, the area around the original Tar Deposit Site (Figure 1) and
some sections of the creek upstream of Dump Number 2 (Figure 1) have been remediated. In
addition, the creek has been remediated between Hamill Road and 1,400 feet north of 38" street.

1.3 Project Scope

The U.S. EPA identified two areas in which the conclusions of the initial ecological risk evaluation
should be refined with site-specific data. Therefore, the scope of this project was to provide
additional data to reevaluate these conclusions. The information and findings will be used to
supplement the baseline risk assessment. The two conclusions are discussed next.
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1.3.1  Toxicity of Coal Tar in Sediments

The first conclusion in the initial risk assessment to be refined relates to the assessment
endpoint "Survival, growth, and reproduction of aquatic life in Chattanooga Creek."
Specifically, in the original risk assessment, the coal tar deposits in Chattanooga Creek were
not directly linked to sediment toxicity. To address this, sediment toxicity tests were
performed using samples of coal tar and sediment collected from the creek. In addition, the
sediment samples were submitted for chemical analysis.

1.3.2  Accumulation of Contaminants by Earthworms

The second conclusion in the initial risk assessment to be refined relates to the assessment
endpoint "Survival, growth, and reproduction of mammals and birds that feed in
Chattanooga Creek, or in the vicinity of the Tar Dump and Hamill Road Dump Number 3."
In the original risk assessment, the degree to which site contaminants had accumulated in
earthworms inhabiting site soil was unknown. Earthworm concentrations that were entered
into the exposure models for worm-eating mammals and birds were based on estimated
concentrations calculated from bioaccumulation factors found in the literature rather than
actual measured concentrations. The results indicated that aluminum, chromium, lead.
manganese, mercury, nickel, vanadium, zinc, DDT, dieldrin, endrin, a-BHC, y-BHC and
heptachlor present a potential risk to worm-eating receptors at the site. To refine these
conclusions, a 28-day earthworm bioaccumulation study using site soil samples was used
to better predict the earthworm contaminant concentrations at the site. The concentrations
were then entered into the exposure models for worm-eating mammals and birds to obtain
a more realistic scenario.

2.0 ASSUMPTIONS

The following conservative assumptions were made to conduct this study:

L4

Mean and maximum contaminant levels measured in soil and tissue were used in the risk calculations
and assumed to be present site-wide.

As discussed in Section 5.2.2, for the purposes of the food chain models if a contaminant was not
detected in either a soil or an earthworm sample, it was assumed to actually be present in the sample
at one-tenth the detection limit for organics or one-half the detection limit for inorganics.

Contaminants in food items were assumed to be 100 percent bioavailable and not metabolized and/or
excreted during the life of the receptor. However, most toxicity reference values (TRVs) are based
on administered doses in toxicity tests rather than the resulting absorbed doses. Therefore, this
assumption probably does not greatly influence the resuits of the analysis.

Dietary composition information was obtained from the literature for the receptor species evaluated
using the food chain model. However, simplifications of complex diets were assumed for the
receptors. Since earthworms were the only food items that were analyzed for contaminants in this
study, the receptors evaluated using the food chain model were assumed to consume 100 percent
earthworms.

For calculations of area use factors for the American robin and the short-tailed shrew, the minimum
reported home ranges were assumed.
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¢ Since most benchmark values were derived using dosing intervals shorter than seasonal life historv
events, it was deemed appropriate to not consider seasonal factors in the life histories of avian
receptors for the purposes of this risk assessment. Therefore, breeding territories rather than full
migratory ranges were used to calculate the area use factor for the American robin. To calculate the
area use factor, the robin’s estimated breeding territory was divided by the estimated area of the site.
However, the resulting area use factor, in reality, is only applicable during the breeding season. The
portion of the year that the robin has migrated elsewhere and is therefore not utilizing the site was not
accounted for in the area use factor for the American robin. Therefore, it was assumed that the robin
was present year-round.

¢ A literature search was conducted to determine the chronic toxicity of the contaminants of concern
evaluated in the food chain model. If no toxicity values could be located for the receptor species,
values reported for a closely related species were used. Studies were critically reviewed to determine
whether study design and methods were appropriate. If values for chronic toxicity were not available.
LD, (median lethal dose) values were used. For the purposes of this study, a factor of 100 was used
to convert the reported LD, to a No Observable Adverse Effect Level NOAEL). A factor of 10 was
used to convert a reported Lowest Observable Adverse Effect Level (LOAEL) to a NOAEL. If
several toxicity values were reported for a receptor species, the most conservative value was used in
the risk calculations as long as the study design, exposure route, mechanism, and species tested were
deemed appropriate. For the chronic toxicity endpoints, values obtained from long-term feeding
studies were used in preference to those obtained from single dose oral studies. No other safety
factors were incorporated into this study.

¢ To determine the dietary toxicity of aluminum to mammals, toxicity information from studies in which
aluminum was orally administered via drinking water was used. Therefore, it was assumed that
exposure to aluminum in drinking water would be similar to exposure to aluminum in food items.

4 Soil ingestion rates for the American robin and the short-tailed shrew could not be found in the
literature. Therefore, estimated soil ingestion rates were based on those reported in the literature for
the American woodcock. It was assumed that the ingestion rate of the American woodcock, as a
percentage of dietary intake, is representative of the soil ingestion rates for the American robin and
the short-tailed shrew.

¢ In some cases, toxicity values in the literature were reported as milligrams of contaminant per
kilogram (mg/kg) in the diet. These were converted to daily intake (in milligrams per kilogram body
weight per day; [mg/kg BW/day]) by using the following formula:

Daily Intake (mg/kg BW/day) = Contaminant Dose (mg/kg diet) x Ingestion Rate (kg/day) x 1/Bodyweight (kg)

This conversion allowed dietary toxicity levels cited to be converted to a daily dose based on body
weight.

¢ In the food chain model, the lowest reported body weights and the highest reported ingestion rates
for aduits were assumed in each case.

. Some of the toxicity values (NOAELs and LOAELSs) were derived from data for which dosages were
only reported as dry weight, and the authors did not give enough information to convert them to wet
weight. Therefore, it was assumed that the food administered in these studies consisted of one-third
solids to convert the dosages to wet weight.
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3.0 METHODS

3.1 Field Investigation and Analysis

A field investigation was conducted to collect the information necessary to address the data gaps
described previously for use in the ecological risk assessment. This investigation involved the
collection and chemical analysis of soil and sediment. A description of each task follows.

3.1.1
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Sediment Sampling, Preparation, and Analysis

Sediment samples were collected in accordance with ERTC/ Response Engineering and
Analytical Contract (REAC) Standard Operating Procedure (SOP) #2016, Sedimen:
Sampling. Sediment samples were collected using a decontaminated Ponar dredge or
stainless steel augers and deposited into labeled 5-gallon plastic buckets until the volume
was sufficient to meet analytical and toxicity testing volume requirements. Five sediment
samples were collected in total. One of these samples was collected from the reference area
(REF), one was taken from a coal tar deposit in the creek (CTR), one was collected directly
above the coal tar deposit (ACTR), and two were collected from locations where remedial
activities have occurred (REM-1 and REM-2). The sampling locations are indicated in
Figure 1. Once collected, the bulk samples were covered and returned to the staging area.
The samples were then shipped to REAC on wet ice.

Upon receipt at REAC, five dilutions of coal tar and reference sediment were prepared to
obtain a concentration gradient of coal tar. The resulting dilution ratios of coal tar:reference
sediment were 6 percent, 12 percent, 25 percent, and 50 percent. These mixtures, along with
a reference sediment sample, the two samples collected from the remediated areas (REM-1
and REM-2), and the sample collected above the coal tar deposit (ACTR) were submitted
for analysis of Target Analyte List (TAL) metals, pesticides, polychlorinated biphenyls
(PCBs), base-, neutral-, and acid extractables (BNAs), volatile organic aromatics (VOAs).
total organic carbon (TOC), grain size, and oil and grease. They were also submitted for use
in two solid-phase sediment toxicity tests, as described in Section 3.2.1. It should be noted
that the coal tar sample itself (CTR) was only used to provide the material for the various
mixtures and therefore was not submitted for analysis.

Soil Sampling and Analysis

Soil samples were collected in accordance with ERTC/REAC SOP #2012, Soil Sampling.
Five soil samples (S-1, S-2, S-3, S-4, and S-5) were collected from the vicinity of Dump
Number 3 (Figure 1) and one soil sample (S-TA) was collected from the vicinity of the old
Coal Tar Dump, which has been remediated. In addition, one soil sample (REF) was
collected from the designated reference area. The exact locations are illustrated in Figure
1. Soil was collected using a decontaminated stainless steel trowel to a depth of six inches.
The soil within a 1.5-foot by 1.5-foot area was collected and accumulated in a labeled 5-
gallon plastic bucket until sufficient sample volume was obtained for all required testing and
chemical analyses. The samples were then transported to the staging area, where they were
labeled and shipped to REAC on wet ice. Upon receipt at REAC, the samples were
homogenized, aliquoted into appropriate containers, and submitted for analyses. The soil
samples were analyzed for TAL metals, pesticides/PCBs, BNAs, VOCs, total organic
carbon, grain size, and oil and grease. The soil samples were also used for a 28-day
earthworm toxicity and bioaccumulation assay, as described in Section 3.2.2.



32 Laboratory Investigations
3.2.1  Sediment Toxicity Evaluations

After the sediment samples were prepared, as described in Section 3.1.1, they were shipped
to American Aquatic Testing, Inc. in Allentown, Pennsylvania for toxicity testing. The tests
included two solid-phase whole sediment toxicity tests, a 10-day toxicity test using 7 to 14-
day old amphipods (Hyalella azteca), and a 10-day toxicity test using juvenile chironomids
(Chironomus tentans). Testing procedures followed those outlined by the U.S. EPA Office
of Research and Development (U.S. EPA 1994) and are explained in detail in Appendix A.

3.2.2  Earthworm Toxicity and Bioaccumulation Evaluation

After the samples were prepared, as described in Section 3.1.2, they were shipped to theU.S.
EPA Region 4 Science and Ecosystem Support Divison Laboratory in Athens, Georgia for
bioaccumulation and toxicity testing using the earthworm (Eisenia foetida). This species is
commonly used for soil toxicity evaluations, and an extensive literature base exists for
comparison with the results. The primary purpose of this evaluation was to obtain data on
the bioaccumulation of site contaminants in earthworms to enter into the food chain models
for worm-eating birds and mammals. A toxicity test was aiso conducted in conjunction with
the bioaccumulation assay since the toxicity test merely required an additional observation
period for mortality and weight at 14 days (the midpoint of the study). The test was then
continued for an additional 14 days, after which survival was again noted, and worms were
weighed and submitted for chemical analysis. The results of the toxicity test portion of the
assay were used as a simple comparison with the results of the earthworm toxicity test
performed for the original risk assessment. The toxicity and bioaccumulation assay was
conducted using soil from six on-site locations as well as the reference area. Testing
procedures followed those outlined by the U.S. EPA Environmental Research Laboratory
in Corvallis (U.S. EPA 1989) and are also explained in Appendix B.

33 Sampling Equipment Decontamination

The following sampling equipment decontamination procedure was employed prior and subsequent
to sampling each location in the following numerical sequence:

physical removal

nonphosphate detergent wash (Liquinox)
potable water rinse

distilled/deionized water rinse

10 percent nitric acid rinse

solvent rinse (Acetone)

distilled water rinse

air dry

loo |~ | for | oo oo |

34 Standard Operating Procedures
34.1 Sample Documentation

Sample documentation was completed per the following Environmental Response Team
(ERTC)/Response Engineering and Analytical Contract (REAC) Standard Operating
Procedures (SOPs):
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3.5

ERTC/REAC SOP #2002, Sample Documentation
ERTC/REAC SOP #4005, Chain of Custody Procedures

3.42  Sample Packaging and Shipment

Sample packaging and shipment were conducted in accordance with the following
ERTC/REAC SOP:

ERTC/REAC SOP #2004, Sample Packaging and Shipment
3.4.3  Sampling Techniques
Field activities were conducted in accordance with the following ERTC/REAC SOPs:

ERTC/REAC SOP #2012, Soil Sampling

ERTC/REAC SOP #2016, Sediment Sampling

ERTC/REAC SOP #2055, Ten-day Renewal Test for Determining Acute Toxicity
of Sediments to the Freshwater Amphipod, Hyalella azteca and the Midge
Chironomus tentans

Waste Disposal
All the treated and untreated samples will be maintained for 60 days after the issuance of the final

report. If no additional testing has been requested at the end of 60 days, with the approval and
concurrence of the Task Leader, arrangements will be made for sample disposal. --

4.0 RESULTS AND DISCUSSION

4.1

General Information and Case Narrative

The analytical data and toxicity test results are summarized in Tables 1 to 19. Full analytical resuits
are also presented in Appendix C, and toxicological evaluation reports are presented in Appendices
A and B. A brief summary of the analytical and toxicological results is presented in Section 4.2.

All analytical results for organics in sediment and soil are reported in units of micrograms per
kilogram (ug/kg). All results for metals in soil and sediment are reported in milligrams per kilogram
(mg/kg). All oil and grease results for soil and sediment are reported in units of milligrams per
kilogram (mg/kg), and all TOC and grain size results are reported as percentages. All analytical results
for earthworm tissue are reported as milligrams of contaminant per kilogram of tissue (mg/kg).

The analytical results generated from the analysis of sediment and soil are reported by the laboratories
on a dry weight (dw) basis. The percent solids determination for each sample is also included. Since
the food chain model/hazard quotient method in this study compares estimated dosages of
contaminants to effects levels from the literature that are reported on a wet weight basis, the analytical
results for metals and pesticides/PCBs in soil were converted to a wet weight basis to maintain
consistency with the literature effects levels. This was done by multiplying the dry weight
concentrations by the percent solids values. The wet weight concentrations, along with the dry weight
concentrations, are presented in their respective tables for these parameters.

335\del\fr\9902\fr335.wpd 6



The analytical results generated from the analysis of earthworm tissue are reported by the laboratorv

on awet

weight (ww) basis. Since the concentrations of contaminants in earthworm tissue were onlyv

used for the food chain models, and since the food chain models required that wet weight
concentrations be used, as described previously, there was no need to convert these concentrations
to dry weight concentrations. Therefore, the concentrations of metals and pesticides/PCBs in
earthworm tissue are presented in the tables on a wet weight basis only.

4.2 Results and Discussion of the Chemical Analysis of Sediment

4.2.1

422
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VOA:Ss in Sediment

The results of the analysis of VOAs in sediment are presented in Table 1. In summary. no
VOAs were detected in the reference sample or in the 6 percent mixture of coal tar. In the
remaining samples, acetone, chlorobenzene, ethyl benzene, m- and/or p-xylene, o-xylene.
o-chlorotoluene, p-chlorotoluene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1.2-
dichiorobenzene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 1,2,4-trichlorobenzene.
1,2,3-trichlorobenzene, and indane were the only VOAs that were detected in any of the
sediment samples. Most of these contaminant concentrations were estimated because they
were detected below the detection limit. Exceptions to this included sample REM-2 and the
25 percent and 50 percent mixtures of coal tar. In sample REM-2, chlorobenzene, 1.4-
dichlorobenzene, and 1,2,4-trimethyl benzene were detected above the detection limit. In
the 25 percent and 50 percent mixtures, chlorobenzene, o-chlorotoluene, 1.3-
dichlorobenzene, 1,4-dichlorobenzene, and 1,2-dichlorobenzene were detected above the
detection limit.

As expected, a concentration gradient is observable, with increasing concentrations of VOAs
as the ratio of coal tar:reference sediment increases in the sediment mixtures. In addition.
it is evident that the remediated sample collected farther downstream (REM-2) was more
contaminated by VOAs than the other remediated sample that was collected farther upstream
(REM-1).

BNAs in Sediment

The results of the analysis for BNAs in sediment are presented in Table 2. In summary,
twelve BNAs were detected in the reference sediment, although most of these concentrations
were estimated because they were detected below the detection limit. Two exceptions were
fluoranthene and pyrene, which were detected at concentrations of 1600 and 1000 ug/kg,
respectively. In the remaining samples, a total of twenty-nine BNAs were detected. These
BNAs were present in the remaining samples at concentrations greater than their
concentrations in the reference sediment with two exceptions: benzo(k)fluoranthene and
carbazole. In most cases, if a BNA was detected in one sample, it was also detected in the
remaining samples. One exception to this was the remediated sampie collected farther
downstream (REM-2), in which nine BNAs were detected only in this sample. The BNAs
that were detected in the samples and the concentrations at which they were detected are
listed in Table 2.

In general, the lowest concentrations of BNAs were detected in either the remediated sample
collected farther upstream (REM-1) or in the 6 percent coal tar mixture. In each case, the
BNA concentrations in the remediated sample collected farther downstream (REM-2) were
higher than in the remediated sample collected farther upstream (REM-1), thus mimicking
the results of the VOA analysis. In addition, a concentration gradient is again evident, with
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increasing concentrations of BNAs as the ratio of coal tar:reference sediment increases in
the sediment mixtures.

Metals in Sediment

The results of the analysis for TAL metals in sediment are presented in Table 3. In
summary, every TAL metal was detected in at least one sediment sample with the exceptions
of molybdenum, silver, sodium, and tellurium, which were not detected in any samples. Of
the metals that were detected, only three (antimony, thallium, and tin) were not detected in
the reference sample. All of the remaining detected metals were detected in the reference
sample at concentrations that were within the range of concentrations detected in the other
samples. Similar to the VOAs and BNAs, but to a lesser degree, metals were detected at
higher concentrations in the remediated sample collected farther downstream (REM-2) than
in the remediated sample collected farther upstream (REM-1). Sixteen of the detected
metals were present at greater concentrations in the REM-2 sample than the REM-1 sample,
as opposed to seven metals that were detected at greater concentrations in the REM-1
sample. The trend that the concentrations of contaminants increases with an increasing ratio
of coal tar:reference sediment in the mixtures is also followed by the metals data, although
again not to as great an extent as the VOA and BNA data.

Pesticides/PCBs in Sediment

The results of the analysis for pesticides and PCBs in sediment are presented in Table 4. No
PCBs were detected in any of the sediment samples. Three pesticides were detected in the
reference sediment sample: a-BHC, dieldrin, and p,p’-DDD. However, the concentrations
of both a-BHC and p,p’-DDD were estimated concentrations because they were detected
below the detection limit. Nevertheless, the reference sediment was the only sediment
sample in which p,p’-DDD was detected, and the concentration of dieldrin in the reference
sediment sample was greater than the concentrations detected in any of the other samples.

In the remaining samples, a total of six pesticides were detected, including a-BHC, b-BHC,
d-BHC, dieldrin, endrin, and methoxychlor. Of these, the only pesticides that were
relatively consistently present in all or most of the samples were the three BHC isomers. Ali
of these isomers followed the trend of increasing concentrations with increasing ratios of
coal tar:reference sediment in the mixtures. In addition, each of the BHC isomers was
present in the remediated sample collected farther downstream (REM-2) at higher
concentrations than in the remediated sample collected farther upstream (REM-1). No
trends were identified for the remaining pesticides that were detected.

Oil and Grease in Sediment

The results of the oil and grease analysis in sediment are presented in Table 5. In summary,
oil and grease concentrations ranged from a low of 351 mg/kg (dry weight) in the reference
sediment to a high of 1080 mg/kg (dry weight) in the 50 percent coal tar mixture. The
concentrations of oil and grease in the reference sediment were less than the concentrations
in all other sediment samples except for the remediated sample collected farther upstream
(REM-1) and the 25 percent coal tar mixture. The trend of increasing concentrations with
an increasing ratio of coal tar:reference sediment in the mixtures was observed, with the
exception of the 25 percent mixture, which appears to be an anomaly. In addition, the
concentrations of oil and grease were greater in the REM-2 (farther downstream) remediated
sample than in the REM-1 (farther upstream) remediated sample.
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TOC in Sediment

The results of the TOC analysis in sediment are presented in Table 6. In summary, the TOC
content of the sediment samples ranged from a low of 4.52 percent TOC in the REM-2
sample to 14 percent TOC in the 6 percent mixture. No trends were observed, with the
exception that the TOC concentrations of the two remediated samples were less than the
remaining samples.

Grain Size of Sediment

The results of the grain size analysis of sediment are presented in Table 7. No trends were
observed except that all samples consisted primarily of sand.

43 Results and Discussion of the Chemical Analysis of Soil

43.1
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VOA:s in Soil

The results of the VOAs analysis in soil are presented in Table 8. Only one VOA, acetone.
was detected. This contaminant was detected in samples S-5 and S-TA. Since acetone is
acommon field and laboratory contaminant, no conclusions can be made about the presence
of this substance in soil at the site.

BNAs in Soil

The results of the BNA analysis in soil are presented in Table 9. In summary, ten BNAs
were detected in the reference soil, although the concentrations of each of these BNAs were
estimated because they were detected below the detection limit. Nonetheless, the
concentrations of each BNA detected in the reference soil were less than the concentrations
of those BNAs in all other soil samples. A total of fourteen BNAs were detected in the
remaining soil samples. A general trend was observed in that the highest BNA
concentrations were detected in sample S-2. The next highest concentrations were found in
either sample S-3 or S-TA. This was followed in decreasing order by sample S-1, S-5, and
S-4. When a linear regression analysis was performed to determine whether a correlation
exists between BNA concentrations in soil and soil physical properties such as grain size and
TOC, the results indicated a lack of correlation, with r-squared values ranging from 0.01 to
0.52.

Metals in Soil

The results of the metals analysis in soil are presented in Tables 10.1 (dry weight) and 10.2
(wet weight). In summary, every TAL metal was detected in at least one soil sample with
the exceptions of molybdenum, silver, sodium, and tellurium, which were not detected in
any samples. The metals that were detected in soil included aluminum, antimony, arsenic,
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium.
manganese, mercury, nickel, potassium, selenium, strontium, thallium, titanium, vanadium.
yttrium, and zinc. Eight ofthese metals had concentrations in the reference sample that were
within the ranges detected in the on-site samples. These eight metals were arsenic,
beryllium, calcium, cobalt, lead, manganese, selenium, and strontium. The metals
concentrations at locations S-1 through S-5 were similar, but most of the concentrations at
location S-TA, where remedial activities have taken place, were slightly lower than the
concentrations at the other locations. When a linear regression analysis was performed to
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determine whether a correlation exists between metals concentrations and grain size (%
clay), the results indicated a moderate correlation for antimony, arsenic, copper, iron.
mercury, and yttrium, with r-squared values ranging from 0.59 to 0.75. A high correlation
was observed for selenium, with an r-squared value of 0.9. Therefore, the clay content of
the soil may help explain, in part, the trends observed in the concentrations of these metals
in soil.

Pesticides/PCBs in Soil

The results of the analysis for pesticides and PCBs in soil are presented in Tables 11.1 (dry

. weight) and 11.2 (wet weight). No PCBs were detected in any of the soil samples. Three =

pesticides (a-BHC, dieldrin, and methyoxychlor) were detected in the reference soil sample.
but their concentrations were considered to be estimated because they were detected below
the detection limit. One of these three pesticides, methoxychlor, was not detected in any of
the on-site soil samples. In the on-site samples, a total of six pesticides were detected.
including a-BHC, b-BHC, g-BHC, d-BHC, dieldrin, and p,p’-DDD. No trends were
observed except that location S-TA generally had the highest concentrations of pesticides
out of all the sample locations. This mirrors the results of the BNA analysis but conflicts
with the results of the analysis for metals. When a linear regression analysis was performed
to determine whether a correlation exists between pesticide concentrations in soil and soil
physical properties such as grain size and TOC, the results indicated a lack of correlation.
with r-squared values ranging from 0.01 to 0.42.

Oil and Grease in Soil

The results of the oil and grease analysis in soil are presented in Table 12. Oil and grease
were detected in every soil sample except that from location S-4. The soil samples from
locations S-1 and S-TA were relatively low compared to the other locations. Of particular
note is the fact that the reference area contained the highest concentration of oil and grease.
indicating that the presence of oil and grease in soil may not be a good marker of site
contamination. When a linear regression analysis was performed to determine whether a
correlation exists between oil and grease concentrations in soil and soil physical properties
such as grain size and TOC, the results indicated a lack of correlation with grain size, with
and r-squared value of 0.002. A moderate correlation was observed, however, with TOC.
with an r-squared value of 0.62. Therefore, the TOC content of the soil may help explain.
in part, why the oil and grease concentrations were so high at the reference area.

TOC in Soil

The results of the TOC analysis in soil are presented in Table 13. No specific trends were
noted. except that the reference area had the highest concentration of TOC, and location S-
TA, where remedial activities have occured, had the lowest TOC concentration.

Grain Size of Soil

The results of the grain size analysis of soil are presented in Table 14. The reference
location had roughly equal amounts of sand, silt, and clay, while the remaining samples
consisted mostly of clay, followed in decreasing order by silt and sand. One exception to
this was location S-4, in which silt was the primary component of the soil, followed by clay
and then sand.



4.4 Results and Discussion of the Sediment Toxicity Tests

44.1

442

Hyalella azteca 14-day Survival and Growth Test

The results of the Hyalella azteca 14-day survival and growth toxicity test are summarized
in Table 15. Percent survival in the reference sediment was not statistically different from
percent survival in the control. Percent survival of the test organisms in each of the test
sediments was significantly lower than percent survival in both the reference and control
sediment. Due to the low survival of the test organisms in the test sediments, an evaluation
of the growth endpoint is not appropriate.

Chironomus tentans 14-day Survival and Growth Test

The results of the Chironomus tentans 14-day survival and growth toxicity test are
summarized in Table 16. Percent survival in the reference sediment was not statistically
different from percent survival in the control. Percent survival of the test organisms in each
of the test sediments except for the 6 percent mixture and the remedial sample collected
farther upstream (REM-1) was significantly lower than percent survival in both the reference
and control sediments. Mean growth of the test organisms was also significantly lower in
the 25 percent and 50 percent mixtures than in the reference and the control sediments, and
growth was not statistically different between the reference sediment and the control.

4.5 Results and Discussion of the Soil (Earthworm) Toxicity Test

The resu

Its of the earthworm toxicity test are presented in Table 17. In summary, no significant

differences were observed in either survival or growth of earthworms in any of the test soils compared
to either the reference or control soils. These results support the results of the earthworm toxicity test
performed previously for the original ecological risk assessment using soil samples collected from

the same
test,no s

vicinity as the samples collected for the current study. In the previous earthworm toxicity
ignificant toxic effects were observed in any of the soil samples tested (Weston 1996).

4.6 Results and Discussion of the Chemical Analysis of Earthworms

4.6.1

4.6.2
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Percent Lipids in Earthworms

The resuits of the percent lipids analysis of earthworms at the end of the earthworm toxicity
test, described previously, are presented in Tables 18 and 19. The percent lipids ranged from
a low of 1.4 percent in one replicate for location A-1 to a maximum of 10.3 percent in one
replicate from location S-TA, where remediation activities have occurred.

Metals in Earthworms

The results of the analysis for metals in earthworm tissue are presented in Table 18. No
trends were observed in the data. The metals that were detected in at least one of the
earthworm samples included aluminum, arsenic, barium, cadmium, calcium, chromium,
cobalt, copper, iron, magnesium, manganese, nickel, potassium, selenium, sodium.
strontium, titanium, vanadium, and zinc. Of particular note is the fact that the metals
concentrations in earthworms exposed to soil collected at location S-TA, where remedial
activities have occurred, are similar to the concentrations detected in the earthworms
exposed to soil collected at locations S-1 through S-5.

11



4.6.3  Pesticides/PCBs in Earthworms

The results of the analysis for pesticides and PCBs in earthworm tissue are presented in
Table 19. No PCBs were detected in any earthworm samples. Four pesticides were detected
in at least one of the earthworm samples. Heptachlor, dieldrin, and endosulfan II were
detected in one of the replicates for location S-2. Dieldrin was also detected in one of the
replicates from location S-3, and toxaphene was detected in one of the replicates for location
S-4. Each of these were detected right at or around its detection limit, which explains why
these pesticides were detected in some replicates and not others from the same test treatment.
No other pesticides were detected in any of the remaining samples, including the reference
sample.

5.0 RISK CHARACTERIZATION
5.1 Risk of Coal Tar to Benthic Invertebrates

The results of the Hyalella azteca and Chironomus tentans sediment toxicity tests indicate that coal
tar is toxic to benthic invertebrates. A dose-response was observed in both assays, in which the
percent survival of the test organisms decreased as the percentage of coal tar in the sediment mixtures
increased. For example, for the Chironomus tentans assay, the mixture containing the least amount
of coal tar (6 percent) was the only coal tar mixture that did not result in significant mortality
compared to both the reference sediment and the laboratory control. The percent survival in the
reference sediment was 81.3 percent and decreased with increasing percentages of coal tar as follows:
6 percent coal tar resulted in 77.5 percent survival, 12 percent coal tar resulted in 61.3 percent
survival, 25 percent coal tar resulted in 7.5 percent survival, and 50 percent coal tar resulted in 5
percent survival. The decrease in growth of C. tentans was also dose-related, although to a lesser
extent. The two mixtures containing the highest concentrations of coal tar (25 percent and 50 percent)
were the only two coal tar mixtures that resulted in a significant decrease in growth compared to the
reference and the control.

In the Hyalella azteca toxicity test, all the coal tar mixtures resulted in significant mortality of the test
organisms, indicating that H. azfeca is probably more sensitive to coal tar than C. tenans. Again, a
clear dose-response relationship was observed. The percent survival in the reference sediment was
85 percent and decreased with increasing percentages of coal tar as follows: 6 percent coal tar
resulted in 46.3 percent survival, 12 percent coal tar resulted in 10 percent survival, and the 25
percent and 50 percent mixtures of coal tar resulted in 0 percent survival. No differences in growth
were observed between any of the coal tar mixtures, although the growth results were biased since
there were no survivors in the 25 percent and 50 percent mixtures.

The observance of a distinct dose-response relationship in both the C. tentans and the H. azteca
toxicity tests clearly demonstrates that coal tar causes direct toxicity to benthic invertebrates.
However, to make a determination about the risk of coal tar to benthic invertebrates, it must also be
demonstrated that benthic invertebrates are exposed to coal tar in the field. A demonstration of such
exposure can sometimes be difficult, especially if the contaminants in question are non-
bioaccumulative, as many VOAs and BNAs are. However, in the original risk assessment, exposure
of some coal tar contaminants was exhibited by the fact that three PAHs and 20 metals were detected
in clam tissue collected from the site. The three PAHs (benzo[a]anthracene, chrysene, and
fluranthene) and one of the metals (mercury) are common constituents of coal tar. Although mercury
was also detected at a similar concentration in reference clams in the original risk assessment, PAHs
were not detected in the reference clams. The presence of these PAHs in clam tissue collected from
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the site indicates the probability that benthic invertebrates are being exposed to coal tar in
Chattanooga Creek.

Since both toxicity and exposure have been demonstrated with respect to the effects of coal tar on
benthic invertebrates in Chattanooga Creek, the weight of evidence suggests that coal tar is indeed
posing a risk to the survival and growth of benthic invertebrates in Chattanooga Creek. Therefore,
the data from the current study indicates that the original assessment endpoint, "survival, growth, and
reproduction of aquatic life in Chattanooga Creek" is at risk from the coal tar deposits that are
currently present in the creek.

5.2 Risk Characterization of Soil Contaminants to Worm-Eating Receptors
5.2.1  Contaminants Evaluated

The risk to worm-eating birds and mammals was evaluated in the original ecological risk
assessment for the Chattanooga Creek site. In that risk assessment, the exposure of worm-
eating birds and mammals to site contaminants was calculated based on earthworm
bioaccumulation factors that had been derived from the literature. However, amore accurate
and direct method of estimating exposure in this case would have been to perform an
earthworm bioaccumulation assay using site soil samples and to measure the resulting
earthworm tissue concentrations of contaminants. This data gap was addressed in this study
by performing a 28-day earthworm bioaccumulation assay. The resulting earthworm tissue
concentrations were entered into food chain models for worm-eating birds and mammals,
as described next, to calculate new hazard quotients for those contaminants that the original
risk assessment found were presenting a risk to worm-eating birds and mammals. The
selection of contaminants to be evaluated using the bird and mammal food chain models was
based on the contaminants which, in the original risk assessment, were found to pose a risk
to worm-eating birds and mammals. For example, those contaminants found to pose a risk
to worm-eating birds in the original risk assessment were reevaluatd using the bird food
chain model in the current study using the new data. Similarly, the contaminants found to
pose a risk to worm-eating mammals in the original risk assessment were reevaluated using
the mammal food chain model in the current study. Therefore, the contaminants that were
evaluated using the new data are listed next:

Contaminants Evaluated Contaminants Evaluated
for Worm-Eating Birds for Worm-Eating Mammals
aluminum aluminum
chromium lead
lead manganese
manganese nickel
mercury zinc
nickel b-BHC
vanadium g-BHC
zinc dieldrin
DDT
dieldrin
endrin
heptachlor
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Food Chain Model and Hazard Quotient Method

The hazard quotient method (Barnthouse et al. 1986; U.S. EPA 1997) was employed to
predict the effects of soil contamination at the Chattanooga Creek to worm-eating birds and
mammals. The hazard quotient method compares exposure concentrations to ecological
endpoints such as reproductive failure or reduced growth. The comparisons are expressed
as ratios of potential intake values to population effect levels, as follows:

Hazard Quotient = Exposure Concentration (Mean or Maximum)
Effect Level (NOAEL or LOAEL)

The effect level values are based on studies published in the literature. which are
summarized in Appendix D. The effects levels developed for this study may differ from
those used in the original ecological risk assessment for a variety of reasons. First, in the
original risk assessement, a safety factor of 5 was used to convert an LD50 to a NOAEL and
to convert a LOAEL to a NOAEL. In addition, if an effects level was derived from a study
in which the test species was within the same class, but was a different species from the
receptor species in question, a safety factor of 5 was also used. In the current study, a
conversion factor of 10 was used only to convert an acute effects level to a LOAEL, or to
convert a LOAEL to a NOAEL, if necessary. Due to the differences in application of safety
factors, the effects levels in this study may differ from the effects levels in the original risk
assessment. Furthermore, for this study, a complete review of the literature was conducted
to derive the most appropriate effects level. In some cases, studies were found that were
determined to be more appropriate than the one used to derive the effects level in the original
risk assessment. This is another factor that contributed to the effects levels differing
between the original risk assessment and this study.

The exposure concentrations were estimated by employing a food chain model for each
receptor species (Tables 20 and 21). In these food chain models, ingestion rates of each
contaminant of concern for each receptor species are determined based on known or
estimated soil and food ingestion rates and body weights of each receptor species (Appendix
E), as well as the measured concentrations of each contaminant in soil collected from the site
and earthworms from the bioaccumulation assay. The ingestion rates and body weights
used for this study may differ from those used in the original risk assessement because in
some cases, ingestion rates were found in the literature that were deemed to be more
appropriate than those used in the original risk assessment.

The exposure concentrations and toxicity values calculated from the food chain model are
entered into the hazard quotient equation, and a hazard quotient is calculated. If the hazard
quotient is greater than one based on a NOAEL, this indicates that there is a potential
chronic risk from that contaminant to the ecological receptor in question. If the hazard
quotient is greater than one based on a LOAEL for a particular contaminant, this indicates
a more serious risk in that the site levels of that contaminant have the potential to produce
an actual adverse effect on survival, reproduction, or growth of the ecological receptor in
question. The hazard quotient should be interpreted based on the severity of the effect
reported.

For the purposes of the food chain model, if a contaminant was not detected in a soil or
earthworm sample, the contaminant was assumed to actually be present in the sample at one-
tenth the detection limit for organics or one-half the detection limit for inorganics. This is
based on the fact that even though a contaminant was not detected in a sample, it may still
be present in the sample at a very low concentration. Using the analytical method employed
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for inorganics in this study, a detection below the detection limit is not reliable due to the
analytical variability produced by the instrumentation within this range. Therefore, anumber
is only reported for inorganics if the analyte is detected above the detection limit. For
organic contaminants, a detection below the detection limit is much more reliable and is thus
reported with a data qualifier of "J" for "estimated." Therefore, for inorganics, if a
contaminant was reported as non-detect, it was assumed to actually be present at one-half
the detection limit as a conservative assumption for the purposes of this risk assessment.
For organics, however, concentrations of one-half the detection limit would usually be
detected and thus would be reported with a data qualifier of "J." Therefore, if an organic
contaminant was reported as non-detect, then it was assumed that the contaminant was
actually present at one-tenth the detection limit as a conservative assumption for the
purposes of this risk assessment.

The maximum contaminant concentrations in earthworms and soil were initially entered into
the model to caiculate hazard quotients. If a hazard quotient greater than one was calculated
for a particular contaminant, the mean concentration of that contaminant was calculated and
entered into the model to represent a more realistic scenario. To calculate the mean
contaminant concentrations, the arithmetic mean for all the soil sampling locations (S-1
through S-5 and S-TA) was calculated. All soil and earthworm tissue concentrations used
in the food chain model were on a wet weight basis.

Resuits and Conclusions of the Risk Characterization for Worm-Eating Birds

The food chain model and chronic hazard quotient calculations for worm-eating birds are
presented in Table 20. Using the maximum concentrations for each contaminant of concern.
a hazard quotient of greater than one was calculated for aluminum using both the NOAEL
and LOAEL and for lead and vanadium using only the NOAEL. When the mean
contaminant concentrations were used, virtually the same outcome was achieved, but with
slightly lower hazard quotients.

For aluminum, although the hazard quotients were greater than one for both the NOAEL and
LOAEL using both the maximum and mean contaminant concentrations, these hazard
quotients were relatively low (ranging from 1.02 for the LOAEL using the mean
concentrations to 2.2 for the NOAEL using the maximum concentrations). Furthermore, the
NOAELs and LOAELs were derived using a study in which the form of aluminum was
aluminum sulfate (Wisser et al. 1990). The mechanism of toxicity of aluminum sulfate in
birds, discussed by Hussein et al. (1988), is a binding of aluminum sulfate with phosphate
ions in the digestive tract, thereby preventing phosphate from being absorbed. It was
actually a phosphorus deficiency, rather than the direct toxicity of aluminum, that caused the
toxic effects observed in this study. However, the form of aluminum in soil and biota is not
typically as bioavailable as aluminum sulfate and would probably not have the same capacity
to bind to phosphate ions in the digestive tract as aluminum sulfate. Therefore, the hazard
quotients calculated for aluminum in birds for this risk assessment are probably higher than
if the hazard quotients had been derived from studies in which a form of aluminum simiiar
to that occurring in soil and biota had been used. Therefore, while it cannot be concluded
that aluminum dose not pose a potential risk, the aluminum hazard quotients for worm-eating
birds were probably over-predictive of risk.

Although the hazard quotients for lead and vanadium were greater than one for the NOAEL
using both the maximum and mean contaminant concentrations, the hazard quotients were
not greater than one using the LOAEL. This indicates that the soil concentrations of lead
and vanadium are already within the range of concentrations that would be set as preliminary
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ecotoxicologically-based remedial goals since it is accepted that the ecotoxicologically-based
remedial goal is between the NOAEL and the LOAEL. Furthermore, the hazard quotients
using the NOAELs were relatively low (4.6 and 5.7 for lead using the mean and maximum
concentrations, respectively, and 2.3 and 2.7 for vanadium using the mean and maximum
concentrations, respectively).

Relating these results back to the original assessment endpoint in the ecological risk
assessment, the data obtained for the current study indicate that survival, growth, and
reproduction of worm-eating birds that feed in the vicinity of the Tar Dump and Hamill
Road Dump Number 3 may be at risk from aluminum, lead, and vanadium. However, the
hazard quotients were relatively low for each of these contaminants, the hazard quotient for
aluminum was probably over-predictive of risk, and the hazard quotients for lead and
vanadium did not exceed one using the LOAELs. Nevertheless, a lack of risk from
aluminum, lead, and vanadium to worm-eating birds cannot be concluded.

Resuits and Conclusions of the Risk Characterization for Worm-Eating Mammals

The food chain model and chronic hazard quotient calculations for worm-eating mammals
are presented in Table 21. Using the maximum concentrations for each contaminant of
concern, it was determined that aluminum, manganese, and dieldrin resuited in hazard
quotients greater than one when both the NOAELs and LOAELs were used. A hazard
quotient greater than one was also calculated for lead and nickel when only the NOAEL was
used. When the mean concentrations were used for these contaminants, virtually the same
results were achieved, but with slightly lower hazard quotients, except that the hazard
quotient for dieldrin using the LOAEL was less than one.

For aluminum, although the hazard quotients were greater than one for both the NOAEL and
LOAEL using both the maximum and mean contaminant concentrations, the NOAEL and
LOAEL for this contaminant may be over-protective. The values were derived from a study
in which aluminum was administered in drinking water (Lal et al. 1993), indicating that the
aluminum was in a very soluble, bioavailabie form. Aluminum in soil and biota, however,
is expected to be much less bioavailable. In addition to differences in the form and
bioavailability of aluminum, the mechanism of toxicity may be overly conservative.
Hussein et al. (1988) elucidated the mechanism of toxicity in birds to be an interaction with
dietary phosphate where aluminum sulfate binds with phosphate ions in the digestive tract.
thereby preventing phosphate from being absorbed. The resulting phosphorous deficiency
caused the toxic effects observed in this study. Alsmeyer etal. (1963) has suggested that the
mechanism of toxicity in mammals may also be related to an interaction with dietary
phosphate. Since the form of aluminum in soil and biota at the site is not expected to be as
bioavailable as the more soluble forms of aluminum and would probably not have the same
capacity to bind to ions in the digestive tract of mammals, the hazard quotients calculated
for aluminum in worm-eating mammals may be overly conservative.

Although the hazard quotients for manganese were greater than one for both the NOAEL
and LOAEL using both the maximum and mean contaminant concentrations, the hazard
quotients were relatively low (ranging from 1.04 for the LOAEL using the mean
concentrations to 6.0 for the NOAEL using the maximum concentrations).

Although the hazard quotients for lead and nickel were greater than one for the NOAEL

using both the mean and the maximum contaminant concentrations, these hazard quotients
were not greater than one using the LOAELs. This indicates that the soil concentrations of
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lead and nickel are already within the range of concentrations that would be set as
preliminary ecotoxicologically-based remedial goals since it is accepted that the
ecotoxicologically-based remedial goal is between the NOAEL and the LOAEL.
Furthermore, the hazard quotients using the NOAELSs were relatively low (1.2 and 1.5 for
lead using the mean and maximum concentrations, respectively, and 4.1 and 5.4 for nickel
using the mean and maximum concentrations, respectively).

For dieldrin, the hazard quotients were greater than one for both the NOAEL and LOAEL
using the maximum dieldrin concentrations, but was greater than one only for the NOAEL
when the mean dieldrin concentrations were used. Using the maximumm concentrations.
the hazard quotient calculated for the NOAEL was relatively high (31.8), but the hazard
quotient calculated for the LOAEL was low (3.2). Furthermore, the hazard quotient using
the mean concentrations and the NOAEL were also low (5.6) and the hazard quotient
calculated for the LOAEL was less than one.

Relating these results back to the original assessment endpoint in the ecological risk
assessment, the data obtained for the current study indicate that survival, growth, and
repreduction of worm-eating mammais that feed in the vicinity of the Tar Dump and Hamill
Road Dump Number 3 may be atrisk from aluminum, lead, manganese, nickel, and dieldrin.
However, the hazard quotients for manganese were relatively low, the hazard quotients for
lead, nickel and dieldrin were relatively low and did not exceed one using the LOAELSs, and
the hazard quotients for aluminum were probably over-predictive of risk. Nevertheless. a
lack of risk from aluminum, lead, manganese, nickel, and dieldrin to worm-eating mammals
cannot be concluded.

6.0 UNCERTAINTY ANALYSIS

6.1 General Overview of Uncertainty Analysis

There are factors inherent in the risk assessment process that contribute to a level of uncertainty that
must be considered when interpreting the results of a risk assessment. Major sources of uncertainty
arise from the natural variability in biological and chemical systems, the introduction of error in the
risk assessment process, and the presence of data gaps.

Natural variability is an inherent characteristic of ecological receptors, their stressors, and their
combined behavior in the environment. Biotic and abiotic parameters in these systems may vary to
such a degree that the exposure to ecological receptors in two identical conceptual models may differ
temporally and spatially. Factors that contribute to temporal and spatial variability may be differences
in an individual organism’s behavior (within the same species), changes in the weather or ambient
temperature, unanticipated interference from other stressors, differences between microenvironments,
stochasticity, and numerous other factors. Thus, the conservative nature of this study assumes that the
highly variable environmental conditions and the behavior of organisms and their stressors are
interacting in such a manner that allows the contaminants to move freely through the identified
exposure pathways, and to produce the same effects identified in the exposure profile.

Uncertainty associated with natural variability also arises from the use of literature toxicity values in
which a study has examined a single species/single contaminant system under highly controlled
conditions. If conducted in a laboratory, these studies do not take into account the effects of the
environmental factors and other stressors that are present in natural systems. These factors may have
synergistic, antagonistic, or neutral effects upon the receptor-contaminant interaction. Point estimates
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of exposure such as NOAELs, LOAELs, LD50s, and mathematical means that are presented in the
literature also have an inherent variability that is by default incorporated into the risk assessment.

In addition, uncertainty associated with natural variability is introduced from the use of literature
values for sediment, water, and food ingestion rates, dietary compositions, and body weights. These
values reported in the literature are from studies that may have been conducted at a certain time of year
or in a certain location that does not necessarily give an accurate representation of the life histories
of the species assessed at the site under consideration in the risk assessment.

Conservative assumptions were made in light of the uncertainty associated with the risk assessment
process (e.g., natural variability). Conservative assumptions were used to minimize the possibility of
concluding that risk is not present when a threat actually does exist (i.e., the elimination of false
negatives). While there is uncertainty associated with each conservative assumption used. this
consistent selection process ensures that the uncertainty associated with this type of error will err on
the side of a protective outcome.

This study does not examine the contribution of dermal absorption, transfer across epithelial
membranes, or inhalation exposure as part of the exposure pathway. In contrast to the use of
conservative assumptions, the error introduced into this study by the omission of these routes of
exposure may err on the side of a less protective outcome. The relative contribution of this error to
alter the outcome of the risk assessment is unknown at this time.

Methodological problems in the literature reviewed for obtaining life history and toxicity information
also introduce uncertainty into a risk assessment. Attempts are made to avoid using literature that is
questionable. However, if no other sources of information exist, this error is incorporated into the risk
assessment if the data are used.

Data gaps are defined here as the incompleteness of data or information upon which the risk
assessment is based. Specifically, these may be an incomplete contaminant data set, missing pieces
of life history information, and the absence of toxicity-based literature for the receptor of concern.

Life history information and literature values for the toxicity of the contaminants of concern are not
always available for all the receptor species. By using closely related species, it is possible to make
risk estimates. In reality, however, the information may vary substantially among species, thereby
introducing another source of uncertainty.

In cases where a toxicity value has been converted by a factor of 10, the uncertainty associated with
the absence of a directly relevant literature value is compounded by the uncertainty associated with
a subjective mathematical adjustment.

6.2 Site-Specific Uncertainty Analysis
The results of the uncertainty analysis for this study are discussed next:

No acceptable studies on the dietary toxicity of any site contaminants to either the American robin
or the short-tailed shrew were found. Therefore, dietary toxicity studies for representative receptors
were used. An assumption was thereby made that the use of toxicity studies from representative
receptors provides a similar and conservative approach to estimating the dietary exposure effects
levels for the measurement. This was a source of additional uncertainty in the risk calculations using

the food chain models.
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Some uncertainty is associated with the NOAEL and LOAEL selected to evaluate manganese toxicity
in birds. The NOAEL and LOAEL were derived from a study by Southern and Baker (1983). in
which the measured endpoint was a decrease in body weight gain. In this study, the efficiency of feed
utilization was not affected by the manganese concentrations, indicating that the decreased growth
may be due to a decrease in food intake rather than a toxic effect. However, the NOAEL and LOAEL
derived from this study were similar to some of the NOAELs and LOAELs obtained from other
studies in which other effects (mild anemia) were noted at these concentrations. Therefore, the
Southern and Baker (1983) study was selected because it provided the most conservative NOAELs
and LOAELSs of those that were available. Since the resulting hazard quotients were less than one,
the uncertainty associated with the NOAEL and LOAEL does not affect the interpretation of risk
posed by manganese to worm-eating birds.

The most appropriate study that was found on the dietary toxicity of aluminum to mammals was one
in which aluminum was administered in drinking water to laboratory animals. Therefore, an
assumption was made that exposure to aluminum in drinking water is a good representation of
exposure to aluminum in food items. Since aluminum is not known to significantly bioaccumulate
in biota, and since the form and availability of aluminum in soil and biota probably differ from the
soluble form administered in drinking water, the assumption that these studies are representative of
toxicity to upper trophic level receptors from ingestion of food sources contaminated with aluminum
is conservative and possibly inappropriate. This introduced additional uncertainty into the hazard
quotient calculations for the risk of aluminum to worm-eating mammals.

Similary, the aluminum NOAEL and LOAEL for worm-eating birds were also based on studies in
which a very bioavailable and soluble form of aluminum, aluminum sulfate, was used. Since
aluminum is not expected to be in this form in soil and biota, this introduced additional uncertainty
into the hazard quotient calculation for the risk of aluminum to worm-eating birds.

Another source of uncertainty results from the assumptions that were made concerning the dietary
composition of the selected measurement endpoints. For the worm-eating birds and mammals, it was
assumed that 100 percent of their diet consists of earthworms. The diets of these species are known
to be more varied in reality compared with the assumptions used here. However, the actual diets of
these species at the Chattanooga Creek site, as well as the degree of contamination in their actual
diets, are unknown. This introduced uncertainty in the calculated contaminant dosages used in the
hazard quotient calculations.

Soil ingestion rates for both the American robin and the short-tailed shrew could not be found in the
literature. Therefore, estimated soil ingestion rates were based on the soil ingestion rate reported in
the literature for the American woodcock. It was assumed that the soil ingestion rate of the American
woodcock, as a percentage of total food ingestion, is representative of the true soil ingestion rates for
the American robin and the short-tailed shrew. This assumptions introduced uncertainty into the
calculation of risk for worm-eating mammals and birds.

Most of the toxicity values in the literature from chronic exposure studies were reported as a
concentration of the contaminant in food. This concentration had to be converted to the appropriate
dosage units of milligrams per kilogram body weight per day (mg/kg BW/day) for the food chain
models. If the study in question did not report body weights and/or ingestion rates for the test
animals, they were chosen from the literature or, in the case of ingestion rates, sometimes allometric
equations had to be used. This introduced uncertainty in the NOAEL and LOAEL values, and thus
in the hazard quotients for the risk characterization.
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In the food chain model, the lowest reported body weights for adults and the highest reported
ingestion rates were used in each case. Therefore, the dosage calculated may have been
overestimated, thereby causing the hazard quotients to be overestimated for the receptor in question.
However, the purpose of these assumptions was to provide a conservative estimate of the hazard
quotient so as to protect the more sensitive species that fall within the assessment endpoint category
(e.g., worm-eating birds). Nonetheless, these conservative assumptions introduced additional
uncertainty into the risk characterization process.

In some cases, toxicity values in the literature were derived from data for which dosages were only
reported as dry weight, and the authors did not give enough information to convert them to wet
weight. The only such study that was used to derive a NOAEL or a LOAEL for the food chain

" models was Heath et al. (1972), from which the NOAEL and LOAEL for heptachior toxicity to birds

was derived. To convert the heptachlor dosages from this study to wet weight, it was assumed that
the food administered in these studies consisted of one-third solids. This assumption was an
approximation based on a variety of internal data from previous studies in which percent solids was
measured in various biota samples. This was deemed to be a conservative assumption because it is
probable that the feed used in the Heath et al. study contained less moisture than fresh tissue. Since
this was a conservative assumption, and since the hazard quotients for heptachlor in birds were well
below 1, this assumption did not introduce much uncertainty into the evaluation of risk from heptaclor
to worm-eating birds. Indeed, when an even more conservative assumption of 10% solids is used,
the hazard quotients for heptachlor would still have been less than one for worm-eating birds.

In the food chain model, bioavailability of each contaminant of concern was assumed to be 100
percent, and the contaminants were assumed not to be metabolized or excreted over the lifetime of
the receptor. Therefore, the exposure dosages calculated in the food chain model may have been
overestimated, thereby overestimating the hazard quotients. However, since the toxicity values
obtained from the literature were based on applied dosages, rather than absorbed or assimilated
dosages, this discrepancy theoretically cancels itself out in the hazard quotient equation. Nonetheless.
this was an additional source of uncertainty in the hazard quotients calculated using the food chain
model.

As discussed in Section 5.2.2, for the purposes of the food chain model, if a contaminant was not
detected in a soil or earthworm sample, the contaminant was assumed to actually be present in the
sample at one-tenth the detection limit for organics or one-half the detection limit for inorganics. This
introduced additional uncertainty into the risk characterization for worm-eating mammals and birds.

7.0 CONCLUSIONS

L4

The observance of a distinct dose-response relationship in both the C. tentans and H. azteca toxicity
tests clearly demonstrates that coal tar is causing direct toxicity to benthic invertebrates in
Chattanooga Creek. Since evidence from the initial risk assessment suggests that benthic invertebrates
are being exposed to coal tar contaminants in Chattanooga Creek, the weight of evidence suggests that
coal tar is indeed posing a risk to the survival and reproduction of benthic invertebrates. Relating this
back to the original assessment endpoint in the ecological risk assessment, the data obtained for the
current study indicate that survival, growth, and reproduction of aquatic life in Chattanooga Creek
are at risk from the coal tar deposits that are currently present in Chattanooga Creek.

The food chain model and chronic hazard quotient calculations for worm-eating birds indicate a
potential risk from aluminum using both the NOAEL and LOAEL and from lead and vanadium when
only the NOAELSs were used. Relating these results back to the original assessment endpoint in the
ecological risk assessment, the data obtained for the current study indicate that survival, growth, and
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reproduction of worm-eating birds that feed in the vicinity of the Tar Dump and Hamill Road Dump
Number 3 may be at risk from aluminum, lead, and vanadium. However, lead and vanadium levels
are already within an accepted ecotoxicologically-based remedial goal range, and the risk model
assumptions for aluminum suggest that there is a high degree of uncertainty that ecological risk exists
from this element.

¢ The food chain model and chronic hazard quotient calculations for worm-eating mammals indicate
a potential risk from aluminum and manganese when both the NOAELs and LOAELSs were used and
from lead and nickel when only the NOAELSs were used. A risk was also calculated from dieldrin
when the maximum concentrations were used with both the NOAEL and LOAEL. but when the mean
concentrations were used, a risk was only calculated using the NOAEL. Relating these results back
to the original assessment endpoint in the ecological risk assessment, the data obtained for the current
study indicate that survival, growth, and reproduction of worm-eating mammals that feed in the
vicinity of the Tar Dump and Hamill Road Dump Number 3 may be at risk from aluminum, lead.
manganese, nickel, and dieldrin. However, lead and nickel levels are already within an accepted
ecotoxicologically-based remedial goal range, and the risk model assumptions for aluminum and
manganese suggest that there is a high degree of uncertainty that ecological risk exists from these

elements.
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Table 1. Results of the VOAs Analysis in Sediment (Dry Weight)

Tennessee Products/Chattanocoga Creek

Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

Sample No. 2384 2374 2375 2376 2385 2386 2387 2388
Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%

% Moisture 29.0% 31.2% 20.7% 29.5% 29.2% 271% 32.4% 35.3%
Analyte Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Trichloroflucromethane u 13 U 15 u 110 U 100 U 14 u 14 U 12 U 14
Chloromethane U 13 U 15 u 110 U 100 U 14 u 14 U 12 u 14
Bromomethane U 13 u 15 u 110 u 100 8] 14 U 14 u 12 (V) 14
Vinyt Chloride U 13 U 15 U 110 U 100 U 14 U 14 U 12 U 14
Chloroethane u 13 u 15 u 110 U 100 U 14 U 14 U 12 U 14
Methyiene Chloride U 64 U 73 u 570 u 500 u 7 U 69 u 62 U 70
1,1-Dichloroethene (8] 13 U 15 V) 110 U 100 U 14 U 14 U 12 u 14
Acetone U 320f 1100 J 5300 J ~ 19000 J V) 350 U 340 U 340 U 350
Carbon Disulifide U 32 u 36 u 290 U 250 u 35 1] 34 u 31 u 35
1,1-Dichloroethane ¥} 13 U 15 U 110 u 100 U 14 U 14 U 12 U 14
cis-1,2-Dichloroethene U 13 U 15 U 110 U 100 U 14 U 14 U 12 U 14
2,2-Dichloropropane u 13 U 15 u 110 u 100 u 14 u 14 V] 12 U 14
Methy! Ethyl Ketone U 320 U 360 u 2900 U 2500 U 350 U 340 U 310 U 350
Bromochloromethane U 13 U 15 U 110 u 100 U 14 u 14 U 12 U 14
Trans-1,2-Dichloroethene U 13 U 15 V] 110 V] 100 U 14 V] 14 U 12 u 14
Chioroform u 13 U 15 u 110 U 100 U 14 U 14 u 12 u 14
1.2-Dichloroethane U 13 U 15 U 110 U 100 U 14 u 14 u 12 u 14
1,1,1-Trichloroethane V) 13 U 15 U 110 V] 100 U 14 U 14 U 12 v 14
1,1-Dichtoropropene U 13 u 15 u 110 U 100 U 14 u 14 U 12 u 14
Carbon Tetrachloride u 13 U 15 U 110 u 100 u 14 U 14 U 12 U 14
Bromodichloromethane u 13 U 15 V] 110 U 100 U 14 u 14 u 12 ] 14
Methyl Isobutyl Ketone U 32 V] 36 U 290 U 250 U 35 U 34 V) 31 V] 35
1,2-Dichloropropane u 13 u 15 u 110 U 100 u 14 v 14 U 12 [§) 14
Dibromomethane U 13 [§] 15 ] 110 V) 100 V] 14 U 14 U 12 U 14
Trans-1,3-Dichloropropene U 13 U 15 U 110 V) 100 U 14 U 14 U 12 u 14
Trichloroethene U 13 U 15 U 110 (1N 100 U 14 u 14 u 12 u 14
Benzene U 13 U 15 ] 110 u 100 1] 14 U 14 U 12 u 14
Dibromochloromethane U 13 U 15 U 110 U 100 U 14 U 14 U 12 V) 14
1.1,2-Trichloroethane u 13 U 15 U 110 u 100 U 14 u 14 U 12 u 14
cis-1,3-Dichloropropene U 13 u 15 u 110 U 100 u 14 u 14 U 12 V) 14
Bromoform u 13 U 15 U 110 U 100 U 14 U 14 u 12 U 14
Bromobenzene V] 13 u 15 U 110 U 100 U 14 u 14 u 12 u 14
1,1,2,2-Tetrachloroethane U 13 U 15 U 110 §) 100 U 14 U 14 U 12 U 14

U = Material was analyzed for but not detected

J = Estimated value




Table 1 (cont'd.). Resuits of the VOAs Analysis in Sediment (Dry Weight)

Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

Sample No. 2384 2374 2375 2376 2385 2386 2387 2388
Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%

% Moisture 29.0% 31.2% 20.7% 29.5% 29.2% 27.1% 32.4% 35.3%
Analyte Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc. MDL| Conc MDL{ Conc. MDL

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg

Tetrachloroethene U 13 U 15 U 110 U 100 U 14 U 14 u 12 U 14
1,3-Dichloropropane U 13 U 15 U 110 U 100 U 14 U 14 U 12 u 14
Methyl Butyl Ketone U 32 u 36 u 290 U 250 U 35 U 34 U K] u 35
Toluene U 13 U 15 u 110 u 100 U 14 U 14 u 12 U 14
hlorobenzene U 13 11 J 730 48 J U 14 98 J 37 59
1,1,1,2-Tetrachloroethane U 13 U 15 u 110 U 100 u 14 U 14 U 12 u 14
Ethyl Benzene U 13 U 15 30 J U 100 u 14 U 14 U 12 U 14
M-and/or P- Xylene u 13 U 15 81 J U 100 U 14 U 14 U 12 41 J

-Xylene U 13 U 15 41 J U 100 U 14 U 14 32 ) 41 J
Styrene U 13 U 15 U 110 U 100 U 14 U 14 U 12 u 14
1,2,3-Trichloropropane U 13 U 15 U 110 U 100 u 14 V) 14 U 12 U 14
(O-Chiorotoluene U 13 7J U 110 ] 100 V] 14 67 J 19 24
P-Chlorotoluene u 13 U 15 57 J U 100 U 14 U 14 76 J 96 J
1,3-Dichlorobenzene u 13 U 15 65 J u 100 u 14 U 14 20 25
1,4-Dichlorobenzene v 13 U 15 280 55 J U 14 95 J 43 66
1,2-Dichlorobenzene U 13 u 15 72 J U 100 u 14 41 ) 13 16
1,2-Dibromoethane U 13 U 15 U 110 U 100 U 14 U 14 U 12 U 14
Isopropylbenzene U 13 [V} 15 V) 110 U 100 U 14 U 14 U 12 U 14
N-Propylbenzene U 13 U 15 u 110 u 100 U 14 U 14 u 12 U 14
1,3,5-Trimethylbenzene U 13 U 15 72 J U 100 u 14 U 14 55 J 58 J
[Tert-Butylbenzene U 13 U 15 U 110 U 100 U 14 u 14 u 12 u 14
1,2,4-Trimethylbenzene U 13 52 J 130 u 100 U 14 39 J 9.7 J 1 J
Sec-Butylbenzene U 13 u 15 u 110 U 100 U 14 U 14 U 12 U 14
P-Isopropyltoluene U 13 U 15 U 110 u 100 U 14 U 14 U 12 U 14
N-Butyibenzene U 13 U 15 U 110 u 100 U 14 U 14 U 12 u 14
1,2-Dibromo-3-Chloropropane U 13 u 15 U 110 U 100 U 14 U 14 V] 12 U 14
1,2,4-Trichlorobenzene U 13 U 15 72 ) 50 J u 14 u 14 73 ) 1 J
Hexachloro-1,3-Butadiene U 13 U 15 U 110 u 100 u 14 U 14 V] 12 U 14
1,2,3-Trichlorobenzene u 13 U 15 53 J U 100 U 14 U 14 34 ) 51 J

Indane 90 JN 1000 JN 60 JN 100 JN 200 JN

U = Material was analyzed for but not detected

J = Estimated vaiue

N = Presumptive evidence of presence of materia!




Table 2. Results of the the BNAs Analysis in Sediment (Dry Weight)

Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

Yy

IFTnple No. 2384 2374 2375 2376 2385 2386 2387 2388
Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%

% Moisture 29.0% 33.2% 20.7% 29.5% 29.2% 27.1% 32.4% 35.3%
Analyte Conc. | MDL | Conc. | MDL | Conc. { MDL | Conc. | MDL | Conc. MDL | Conc. | MDL Conc. MDL Conc. MDL

ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/’kg

Bis (2-Chloroethy!) Ether u 890 U 890 Y] 770 V] 8900 U 900 V] 850 V) 940 [}) 9700
Hexachloroethane V) 890 U 890 V] 770 U 8900 u 900 U 850 u 940 V) 9700
Bis (2-Chloroisopropyl) Ether U 890 U 890 ] 770 U 8900 U 900 U 850 u 940 ) 9700
N-Nitrosodi-N-Propylamine u 890 u 890 u 770 U 89800 u 900 U 850 U 940 U 9700
Nitrobenzene U 890 U 890 U 770 U 8900 u 900 u 850 u 940 u 9700
Hexachlorobutadiene U 890 U 890 U 770 ] 8900 U 900 U 850 U 940 ] 9700
2-Methylnaphthalene U 890 190 J 1400 1200 J 150 J 480 J 1000 4200 J
1,2,4-Trichlorobenzene U 890 U 890 U 770 U 8900 u 900 U 850 U 940 U 9700
Naphthalene U 890 650 J 1600 2700 J 140 J 680 J 1100 6400 J

-Chloroaniline u 890 U 890 u 770 U 8900 U 900 U 850 U 940 U 9700
Bis(2-Chloroethoxy)Methane U 890 U 890 U 770 U 8900 U 900 U 850 7] 940 V) 9700
Isophorone U 890 U 890 ] 770 V] 8900 U 800 u 850 U 940 V] 9700
Hexachlorocyclopentadiene U 890 U 890 U 770 u 8900 u 900 U 850 U 940 V) 9700
[2-Chloronaphthalene u 890 u 890 U 770 U 8900 U 900 3] 850 u 940 U 9700
2-Nitroaniline U 890 u 890 u 770 u 8900 U 900 U 850 U 940 U 9700
Acenaphthylene U 890 99 J 340 J 1900 J 130 J 100 J 330 J 1000 J
JAcenaphthene u 890 780 J 3900 3300 J 420 ) 1200 3200 1) 9700
Dimethyl Phthalate u 890 U 890 u 770 u 8900 u 900 u 850 u 940 U 9700
Dibenzofuran U 890 440 J 2800 2700 J 280 J U 850 u 9401 4900 J
2,4-Dinitrotoluene U 890 U 890 U 770 u 8900 U 900 U 850 U 940 U 9700
2.6-Dinitrotoluene U 890 1] 890 u 770 8] 8900 U 900 U 850 U 940 U 9700
3-Nitroaniline uy 890 u 890 V] 770 U 8900 u 900 U 850 U 940 U 9700
4-Chiorophenyl Pheny! Ether u 890 U 890 U 770 U 8900 U 900 U 850 U 940 U 9700
4-Nitroaniline U 890 u 890 U 770 u 8900 U 900 U 850 V] 940 u 9700
Fluorene u 890] 1000 4500 5500 J 570 J 1400 3600 9700 J

Diethy! Phthalate U 890 U 890 U 770 u 8900 v 900 u 850 U 940 U 9700
N-Nitrosodiphenylamine/Diphe U 890 u 890 v 770 u 8900 U 900 u 850 U 940 u 9700
Hexachiorobenzene u 890 V) 890 u 770 u 8900 u 800 u 850 u 940 u 9700
4-Bromopheny! Pheny! Ether U 890 U 890 u 770 u 8900 U 900 U 850 U 940 u 9700
Phenanthrene 520 J 4600 18000 21000 3800 4500 17000 34000

nthracene U 890 900 3500 8800 J 740 J 1500 4100 11000
Di-N-Butylphthalate u 890 u 890 U 770 u 8900 U 900 U 850 u 940 V] 9700
Fluoranthene 1600 3500 17000 43000 6600 5200 19000 39000

Pyrene 1000 2200 9600 27000 2500 3900 14000 20000

Benzyl Butyl Phthalate u 890 ] 890 U 770 U 8900 u 900 u 850 V) 940 U 9700
Bis (2-Ethylhexyl) Phthalate U 890 U 890 U 770 U 8900 U 900 U 850 U 940 V] 9700
Benzo(A)Anthracene 690 J 1300 4100 21000 2400 3200 10000 17000

U = Material was analyzed for but not detected

J = Estimated value




Table 2 (cont'd.). Results of the BNAs Analysis in Sediment (Dry Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN

February 1999

Data are reported on a dry weight basis.

Sample No. 2384 2374 2375 2376 2385 2386 2387 2388
Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%
% Moisture 29.0% 33.2% 20.7% 29.5% 29.2% 27.1% 32.4% 35.3%
Analyte Conc. MDL Conc. MDL Conc. MODL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ugikg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Chrysene 850 J 990 3300 19000 1900 2800 7200 15000
3,3-Dichlorobenzidine 3] 890 U 890 U 770 V] 8900 U 900 u 850 V] 940 V) 9700
Di-N-Octylphthalate U 890 U 890 U 770 V] 8900 U 900 U 850 1] 940 u 9700
Benzo(B)Fluoranthene 620 J 950 2600 18000 3100 2900 8500 11000
Benzo(K)Fluoranthene 530 J 390 1000 6900 1100 790 J 1800 8100 J
Benzo-A-pyrene 610 J 830 2300 16000 2400 1800 5000 12000
Indeno (1,2,3-CD) pyrene 370 J 640 J 1800 14000 1700 1500 3900 5700 J
Dibenzo(A, H)Anthracene 100 J 160 430 J 3000 1100 350 J 980 2200 J
Benzo(GHl)perylene 350 J 480 1400 10000 1300 1200 3100 5100 J
2-Chlorophenol U 890 U 890 U 770 U 8900 U 800 U 850 U 940 U 9700
2-Methylphenol U 890 U 890 U 770 U 8900 u 900 U 850 U 940 U 9700
3-and/or 4-Methy!phenol U 890 u 890 U 770 u 8900 u 900 u 850 U 940 U 9700
2-Nitrophenol u 890 u 890 u 770 U 8900 U 900 U 850 u 940 U 9700
iPhenol U 890 U 890 U 770 u 8900 u 200 U 850 U 940 u 9700
2,4-Dimethylphenol U 890 U 880 U 770 U 8900 U 900 U 850 U 940 U 9700
2,4-Dichlorophenol U 890 u 890 U 770 u 8900 U 900 U 850 U 940 U 9700
2,4,6-Trichlorophenol U 890 u 890 u 770 u 8900 U 900 U 850 u 940 U 9700
2,4,5-Trichlorophenol u 890 U 890 U 770 U 8900 U 900 u 850 u 940 U 8700
4-Chloro-3-Methylphenot u 890 U 890 U 770 U 8900 U 900 U 850 u 940 uU 9700
2.4-Dinitrophenot U 1800 U 1800 V] 1500 u 18000 U 1800 u 1700 u 1900 U 19000
2-Methy!-4,6-Dinitrophenol U 1800 U 1800 U 1500 U 18000 u 1800 u 1700 U 1900 U 19000
Pentachlorophenol u 1800 U 1800 U 1500 ] 18000 U 1800 U 1700 1) 1900 U 18000
4-Nitrophenol U 1800 U 1800 U 1500 u 18000 u 1800 U 1700 U 1900 u 19000
2,34 6-Tetrachlorophenot u 890 u 890 u 770 U 8900 u 900 u 850 u 940 v 9700
Carbazole 530 J 210 J 1500 920 J 410 J 380 J 1000 18000
Benzofluoranthene (not B or K) U 890 1000 JN 7000 JN 40000 JN 10000 JN
Dimethyinaphthalene 800 JN
Oxybis(methylene)bisbenzene 3000 JN
Trimethyinaphthalene 1000 JN
Methyifluorene 1000 JN
Dibenzothiophene 3000 JN
Methylphenanthrene 8000 JN
Phenylindene 1000 JN
Phenylnaphthalene 2000 JN
Dimethylphenanthrene 900 JN

U = Material was analyzed for but not detected

J = Estimated value

N = Presumptive evidence of presence of material




Table 3. Results of the TAL Metals Analysis in Sediment (Dry Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

Sample No. 2384 2374 2375 2376 2385 2386 2387 2388

Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%

% Moisture 28% 30% 23% 40% 31% 32% 33% 37%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

IAluminum 9900 A 13000 9700 3600 11000 12000 14000 15000

JAntimony V) 0.20 U 0.20 u 0.20 u 0.40 U 0.40 048 A 039 A 0.70

Arsenic 7.4 36 40 4.3 7.7 98 A 8.8 8.7

Barium 66 A 66 52 34 78 78 87 88

Beryllium 075 A 0.65 0.76 0.42 0.88 0.86 0.9 0.83

Cadmium 051 A 0.32 0.41 0.26 0.63 0.72 1.0 12 A

Calcium 3700 4400 13000 1800 4100 3800 5200 7800 A

Chromium 55 22 50 56 71 81 99 100

Cobalt 12 A 8.9 10 7.6 14 14 16 15

Copper 20 A 8.9 15 14 66 A 29 44 A 46

Iron 18000 15000 18000 12000 19000 20000 21000 20000

Lead 53 A 17 32 A 50 A 61 59 62 58

Magnesium 1200 A 1000 1700 420 1300 1400 1400 2500 A

Manganese 710 A 400 520 330 820 770 730 630

Mercury 0.080 0.060 0.14 0.080 0.13 0.24 0.48 0.81

Molybdenum U 1.0 U 1.0 u 1.0 [V} 1.0 U 1.0 U 10 u 1.0 U 1.0

Nickel 22 A 14 16 12 27 29 38 42

Potassium 970 A 800 920 360 1000 1100 1200 1200

Selenium 0.72 0.59 U 0.70 U 0.50 0.94 0.79 13 1.5

Silver U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0

Sodium U 100 U 100 U 100 U 100 u 100 U 100 U 100 U 100

Strontium 15 A 9.5 16 14 19 19 A 19 23

Tellurium U 1.0 U 1.0 U 1.0 U 1.0 u 1.0 V] 1.0 U 1.0 U 1.0

[Thallium U 0.2 0.21 U 0.20 U 0.20 U 0.20 u 0.20 021 A 022 A

Tin U 5.0 U 5.0 u 10 22 A U 50 u 6.0 U 6.0 u 6.0

Titanium 53 A 68 A 58 56 54 49 A 7M1 A 59 A

Vanadium 23 22 20 12 24 25 26 26

Yttrium 77 A 9.7 83 4.1 9.2 92 99 10

inc 140 A 42 71 70 160 170 180 180

A = Average value
U = Material was analyzed for but not detected




Table 4. Results of the Pesticides/PCBs Analysis in Sediment (Dry Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN

February 1999

Data are reported on a dry weight basis.

Sample No. 2384 2374 2375 2376 2385 2386 2387 2388
Location/ID Reference REM-1 REM-2 ACTR 6% 12% 25% 50%
% Moisture 29% 33% 21% 29% 29% 27% 32% 35%
Analyte Conc. MDL | Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
IAldrin U 7.0 U 71 U 15 U 530 v 7.2 u 6.8 U 19 U 19
Heptachlor U 7.0 U 74 U 15 v 530 u 7.2 U 6.8 U 19 V) 19
Heptaclor Epoxide u 7.0 U 71 U 15 U 530 U 72 U 6.8 U 19 u 19
a-BHC 26 J 28 130 510 J 39 J 46 30 34
b-BHC U 7.0 24 27 J 1400 J v 72 24 100 200
g-BHC u 7.0 U 71 U 15 U 530 U 7.2 U 6.8 U 19 U 19
d-BHC U 7.0 49 N 30 J 1200 J 30 J 6.1 J 21 J 3% J
Endosulfan | U 7.0 U 71 U 15 U 530 u 7.2 U 6.8 U 19 U 19
Dieldrin 46 U 71 U 15 U 530 71 J 39 J 84 J u 25
p.p'-DDT u 18 U 28 u 39 V) 1300 U 39 u 17 U 47 U 49
p.p'-DDE U 7.0 U 71 U 39 U 530 U 7.2 U 6.8 u 19 U 19
p.p'-DDD 60 J U 18 U 39 U 1300 U 18 U 17 U 47 U 49
Endrin u 18 u 18 59 N U 1300 U 18 U 17 U 47 U 49
Endosulfan I U 18 U 18 U 39 U 1300 U 18 U 17 u 47 U 49
Endosulfan Sulfate U 29 U 18 u 39 U 1300 U 25 u 24 U 47 U 49
Chlordane U 44 U 45 u 97 U 3300 U 45 u 43 U 120 U 120
Toxaphene u 710 U 710 u 1500 U 53000 U 720 u 680 u 1900 U 1900
Methoxychlor u 40 U 45 U 97 U 3300 24 16 N U 100 U 130
Endrin Ketone U 18 u 18 U 39 U 1300 U 18 u 17 u 47 U 49
IArochlor 1016 U 89 U 100 U 190 U 6700 u 90 U 85 U 230 U 240
iArochlor 1221 u 89 U 100 U 190 U 6700 u 90 U 85 U 230 U 240
Arochlor 1232 u 89 U 100 U 190 U 6700 U 90 U 85 U 230 U 240
IArochlor 1242 U 89 U 100 U 190 U 6700 u 90 u 85 U 230 U 240
IArochlor 1248 U 89 U 100 U 190 U 6700 u 90 U 85 u 230 u 240
Arochlor 1254 U 89 U 100 U 190 u 6700 U 90 u 85 u 230 U 240
IArochlor 1260 U 89 U 100 U 190 U 6700 U 90 U 85 U 230 U 240

A = Average value

U = Material was analyzed for but not detected

J = Estimated value

N = Presumptive evidence of presence of material




Table 5. Results of the Oil and Grease Analysis in Sediment
Tennessee Products/Chattanooga Creek .
Chattanooga, TN ‘
February 1999

Conc. MDL Conc. MDL

Sample % Solids (mg/kg, dw) | (mglkg, dw) | (mg/kg, ww) | (mg/kg, ww)
Reference 67.4 351 10 237 6.74
6% 67.0 373 10 250 6.70
12% 70.0 533 10 373 7.00
25% 63.8 329 10 210 6.38
50% 65.1 1080 10 703 6.51
REM-1 70.1 257 10 180 7.01
REM-2 76.3 384 10 293 7.63
ACTR 66.7 570 10 380 6.67




Table 6. Results of the TOC Analysis in Sediment
Tennessee Products/Chattancoga Creek
Chattanooga, TN
February 1999

[Sample [% T0C

l?eference 9.12

6% 14
12% 6.47
25% 9.23
50% 9.02
REM-1 4.76
REM-2 4.52
ACTR 10.5




Table 7. Results of the Grain Size Analysis of Sediment
Tennessee Products/Chattanooga Creek |

Chattanooga, TN
February 1999

Sample No. 001 006 007 008
Location/ID Reference| REM-1 REM-2 ACTR
Gravel 3.37% 8.04% 12.30% 1.81%
Sand 66.96% | 41.56% | 67.77% | 83.63%
Silt 13.98% | 27.22% 9.59% 6.22%
Clay 15.69% | 23.18% | 10.34% 8.34%




Table 8. Results of the VOAs Analysis in Soil (Dry Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN

February 1999

Data are reported on a dry weight basis.

Sample No. 2377 2378 2379 2380 2381 2382 2383
Location/ID Reference S1 S2 S3 S4 S5 STA
% Moisture 22.6% 33.4% 19.3% 43.1% 38.7% 34.0% 21.4%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc MDL Conc MDL
ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Trichlorofluoromethane U 13 U 15 U 11 U 16 U 16 U 19 U 2100
IChloromethane U 13 U 15 U 1 U 16 U 16 U 19 U 2100
Bromomethane U 13 U 15 U i1 V] 16 u 16 u 19 U 2100
Vinyl Chloride u 13 U 15 U 1 U 16 U 16 u 19 U 2100
Chloroethane U 13 U 15 U 1" U 16 U 16 U 19 U 2100
Methylene Chloride V] 65 U 75 U 56 U 80 U 82 u 95 U 11000
1.1-Dichloroethene U 13 U 15 U 11 ] 16 U 16 §] 19 u 2100
Acetone U 320 u 380 V] 280 U 330 U 410 2800 J 72000
Carbon Disulfide u 32 V] 38 u 28 U 40 u 41 u 47 U 5300
1,1-Dichloroethane V] 13 U 15 U 1 U 16 u 16 ) 19 U 2100
cis-1,2-Dichloroethene u 13 8] 15 u 1 V) 16 U 16 u 19 U 2100
2,2-Dichloropropane u 13 U 16 U 11 U 16 U 16 u 19 U 2100
Methyl Ethy! Ketone U 320 U 380 U 280 U 400 V) 410 U 470 U 53000
Bromochloromethane U 13 V] 16 U 1 U 16 u 16 u 19 V) 2100
Trans-1,2-Dichloroethene U 13 U 15 U 1 U 16 U 16 u 19 u 2100
Chloroform V] 13 U 15 U 11 U 16 U 16 U 19 U 2100
1.2-Dichloroethane U 13 U 15 §] Lk U 16 U 16 u 19 8] 2100
1,1.1-Trichloroethane U 13 u 15 U 11 u 16 U 16 u 19 U 2100
1,1-Dichloropropene U 13 u 15 U 11 U 16 u 16 u 19 U 2100
Carbon Tetrachloride V] 13 U 15 U 1" U 16 U 16 U 19 U 2100
Bromodichloromethane U 13 U 15 u 11 u 16 U 16 U 19 V] 2100
Methy! Isobuty! Ketone u 32 U 38 u 28 u 40 u 41 u 47 V) 5300
1,2-Dichloropropane U 13 U 15 U 1 U 16 U 16 U 19 U 2100
Dibromomethane U 13 U 15 U 1" u 16 U 16 U 19 U 2100
Trans-1,3-Dichloropropene U 13 V] 15 u 11 U 16 U 16 U 19 U 2100
Trichloroethene U 13 U 15 u 11 U 16 U 16 U 19 u 2100
Benzene ] 13 u 15 U 11 U 16 U 16 U 19 U 2100
Dibromochloromethane U 13 U 15 U 1 U 16 U 16 U 19 V] 2100
1,1,2-Trichloroethane u 13 U 15 U 11 U 16 u 16 U 19 V] 2100
cis-1,3-Dichloropropene U 13 u 15 U 1 u 16 U 16 U 19 V] 2100
Bromoform u 13 U 15 U 11 U 16 U 16 U 19 U 2100
Bromobenzene u 13 U 16 u 11 U 16 u 16 U 19 8] 2100
1,1,2,2-Tetrachloroethane U 13 U 15 U 11 U 16 U 16 U 19 U 2100

U = Material was analyzed for but not detected

J = Estimated value




Table 8 (cont'd). Results of the VOAs Analysis in Soil (Dry Weight)
Tennessee Products/Chattanooga Creek
Chattanooga, TN

Data are reported on a dry weight basis.

February 1999

I_Sample No. 2377 2378 2379 2380 2381 2382 2383
Location/iD Reference S1 S2 S3 S4 S5 STA
% Moisture 22.6% 33.4% 19.3% 43.1% 38.7% 34.0% 21.4%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug’/kg ug’kg ug/kg ug/kg
Tetrachloroethene U 13 u 15 U 11 U 16 U 16 u 19 U 2100
1,3-Dichloropropane U 13 U 15 U 1 V) 16 U 16 u 19 U 2100
Methyl Butyl Ketone U 32 U 38 U 28 u 40 U 41 u 47 U 5300
Toluene u 13 u 15 u 1 U 16 U 16 U 19 U 2100
Chiorobenzene u 13 U 15 u 1 u 16 u 16 U 19 U 2100
1,1,1,2-Tetrachloroethane U 13 U 15 U 11 U 16 U 16 U 19 U 2100
Ethyl Benzene U 13 U 15 U 11 v 16 u 16 V) 19 u 2100
M-and/or P- Xylene U 13 u 15 U 1 U 16 U 16 u 19 U 2100
O-Xylene u 13 U 15 U 11 u 16 U 16 u 19 U 2100
Styrene u 13 U 15 U 1" u 16 U 16 U 19 U 2100
1,2,3-Trichloropropane U 13 U 15 U 11 V) 16 ] 16 U 19 U 2100
O-Chlorotoluene U 13 U 15 U 11 U 16 U 16 U 19 U 2100
P-Chlorotoluene U 13 U 15 V) 11 U 16 V) 16 ) 19 U 2100
1,3-Dichlorobenzene U 13 U 15 u 11 V) 16 U 16 U 19 U 2100
1,4-Dichlorobenzene U 13 u 15 u 11 u 16 U 16 u 19 u 2100
1,2-Dichlorobenzene U 13 U 15 V) 11 u 16 U 16 V) 19 u 2100
1,2-Dibromoethane U 13 U 15 U 11 U 16 1] 16 U 19 [V} 2100
Isopropylbenzene U 13 U 15 U 11 U 16 V) 16 U 19 [V} 2100
N-Propylbenzene U 13 U 15 U 1 U 16 ] 16 U 19 U 2100
1,3,5-Trimethylbenzene U 13 U 15 u 11 V] 16 ] 16 U 19 U 2100
Tert-Butylbenzene U 13 U 15 U 11 U 16 U 16 U 19 u 2100
1,2,4-Trimethylbenzene V] 13 u 15 U 11 u 16 U 16 U 19 u 2100
Sec-Butylbenzene u 13 u 15 U 11 U 16 v 16 u 19 U 2100
P-Isopropyltoluene U 13 U 15 U 11 U 16 u 16 U 19 U 2100
N-Butylbenzene U 13 U 15 U 1 U 16 U 16 U 19 U 2100
1,2-Dibromo-3-Chloropropane u 13 U 15 U 1" u 16 U 16 U 19 u 2100
1,2,4-Trichlorobenzene U 13 U 15 U 11 U 16 U 16 u 19 U 2100
Hexachloro-1,3-Butadiene U 13 U 15 U 11 U 16 1] 16 U 19 U 2100
L.2‘3-Trichlorobenzene U 13 U 15 V) 1 U 16 ) 16 V) 19 U 2100

U = Material was analyzed for but not detected




Table 9. Results of the BNAs Analysis in Soil (Dry Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a dry weight basis.
nSample No. 2377 2378 2379 2380 2381 2382 2383
Location/ID Reference S1 S2 S3 S4 S5 STA
% Moisture 22.6% 33.4% 29.3% 43.1% 38.7% 34.0% 21.5%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug’kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Bis (2-Chloroethyl) Ether U 820 u 910 U 870 U 1200 u 1000 U 950 U 740
Hexachloroethane U 820 u 910 u 870 U 1200 u 1000 U 950 u 740
Bis (2-Chloroisopropyl) Ether U 820 U 910 U 870 U 1200 U 1000 u 950 V] 740
N-Nitrosodi-N-Propylamine U 820 U 910 U 870 U 1200 U 1000 u 950 U 740
Nitrobenzene U 820 U 910 u 870 U 1200 u 1000 U 950 U 740
Hexachlorobutadiene uU 820 U 910 U 870 U 1200 U 1000 U 950 u 740
2-Methylnaphthalene U 820 U 910 U 870 U 1200 U 1000 u 950 U 740
1,2,4-Trichlorobenzene U 820 u 910 u 870 U 1200 U 1000 u 950 u 740
Naphthalene U 820 u 910 u 870 U 1200 U 1000 U 950 u 740
4-Chloroaniline U 820 U 910 U 870 U 1200 u 1000 u 950 U 740
Bis(2-Chloroethoxy)Methane U 820 U 910 U 870 u 1200 U 1000 U 950 u 740
Isophorone U 820 v 910 U 870 U 1200 U 1000 U 950 u 740
Hexachlorocyclopentadiene u 820 U 910 U 870 u 1200 U 1000 u 950 U 740
2-Chloronaphthalene u 820 U 910 U 870 U 1200 U 1000 U 950 U 740
2-Nitroaniline U 820 U 910 U 870 U 1200 U 1000 U 950 U 740
[Acenaphthylene U 820 120 J 510 J 210 J V) 1000 120 4 340 J
cenaphthene U 820 u 910 u 870 U 1200 U 1000 u 950 U 740
Dimethyl Phthalate U 820 U 910 U 870 u 1200 u 1000 v 950 u 740
Dibenzofuran U 820 U 910 U 870 U 1200 U 1000 U 950 U 740
2,4-Dinitrotoluene U 820 u 910 U 870 u 1200 v} 1000 U 950 u 740
2,6-Dinitrotoluene U 820 U 910 U 870 u 1200 U 1000 u 950 u 740
3-Nitroaniline U 820 U 910 U 870 U 1200 v 1000 u 950 V] 740
4-Chlorophenyl Pheny! Ether v 820 U 910 u 870 U 1200 u 1000 U 950 V) 740
4-Nitroaniline U 820 U 910 U 870 U 1200 U 1000 U 950 U 740
Fluorene U 820 U 910 u 870 U 1200 U 1000 U 950 U 740
Diethyl Phthalate U 820 u 910 U 870 U 1200 U 1000 v 950 u 740
N-Nitrosodiphenylamine/Diphenylamine u 820 U 910 u 870 u 1200 u 1000 u 950 U 740
Hexachlorobenzene U 820 U 910 U 870 u 1200 U 1000 u 950 u 740
4-Bromopheny! Pheny| Ether U 820 u 910 U 870 U 1200 u 1000 U 850 U 740
Phenanthrene 150 J 370 J 1100 ‘ 790 J 290 J 270 J 390 J
nthracene U 820 92 J 520 J 220 J U 1000 U 950 300 J
Di-N-Butylphthalate U 820 U 910 u 870 U 1200 u 1000 U 950 U 740
Fluoranthene 370 J 1400 5000 3800 860 J 1200 3200
Pyrene 230 J 990 2900 2100 670 J 820 J 1900
Benzyl Butyl Phthalate U 820 U 910 u 870 U 1200 u 1000 U 950 U 740
Bis (2-Ethylhexyl) Phthalate U 820 U 910 U 870 u 1200 U 1000 U 950 U 740
Benzo(A)Anthracene 140 J 840 J 2600 1900 520 J 800 J 2100

U = Material was analyzed for but not detected

J = Estimated value




Table 9 (cont'd.). Results of the BNAs Analysis in Soil (Dry Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

Sample No. 2377 2378 2379 2380 2381 2382 2383
Location/ID Reference S1 S2 S3 S4 S5 STA
% Moisture 22.6% 33.4% 29.3% 43.1% 38.7% 34.0% 21.5%
Analyte Conc. MDL Conc. MDL Cong. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Chrysene 220 J 920 3000 2000 600 J 790 J 2100
3,3-Dichlorobenzidine U 820 U 910 u 870 u 1200 U 1000 U 950 U 740
Di-N-Octylphthalate u 820 u 910 u 870 U 1200 U 1000 u 950 U 740
Benzo(B)Fluoranthene 190 J 1100 3100 2000 600 J 1000 2300
Benzo(K)Fiuoranthene 91 J 300 J 1500 700 J 400 J 390 J 930
Benzo-A-pyrene 130 J 730 J 2500 1400 480 J 680 J 1800
Indeno (1,2,3-CD) pyrene 140 J 860 J 1700 1300 460 J 670 J 1600
Dibenzo(A H)Anthracene U 820 200 J 680J J 310 J 110 J 150 J 380 J
Benzo(GHl)perylene 10 J 670 J 1500 920 J 340 J 490 J 1200
2-Chlorophenol U 820 u 910 u 870 U 1200 U 1000 U 950 U 740
2-Methylphenol U 820 U 910 u 870 u 1200 U 1000 U 950 v 740
3-and/or 4-Methylphenol U 820 u 910 u 870 u 1200 U 1000 u 950 U 740
2-Nitrophenol U 820 u 910 u 870 u 1200 U 1000 U 950 U 740
{Phenol u 820 ] 910 u 870 u 1200 U 1000 u 950 u 740
2,4-Dimethylphenol u 820 u 910 u 870 u 1200 U 1000 U 950 U 740
2,4-Dichlorophenol V] 820 U 910 U 870 u 1200 u 1000 u 950 U 740
2,4,6-Trichlorophenol U 820 U 910 U 870 U 1200 u 1000 U 950 U 740
2,4,5-Trichlorophenol u 820 U 910 U 870 U 1200 U 1000 U 950 u 740
4-Chloro-3-Methylphenol U 820 u 910 V] 870 U 1200 U 1000 U 950 U 740
2,4-Dinitrophenol U 1600 u 1800 U 1700 u 1200 u 2000 U 1900 U 1500
2-Methyl-4,6-Dinitrophenol U 1600 U 1800 U 1700 V] 1200 u 2000 u 1900 U 1500
Pentachiorophenol U 1600 U 1800 U 1700 U 1200 U 2000 U 1900 U 1500
4-Nitropheno! U 1600 U 1800 U 1700 U 1200 U 2000 u 1900 U 1500
2,3,4,6-Tetrachlorophenol U 820 U 910 V) 870 U 1200 U 1000 ] 950 U 740
Carbazole U 820 U 910f 1000 ' U 1200 U 1000 U 950 U 740
Benzofluoranthene (not B or K) 1000 JN 5000 JN 2000 JN 1000 JN 6000 JN

U = Material was analyzed for but not detected

J = Estimated value

N = Presumptive evidence of presence of material




Table 10.1. Results of the TAL Metals Analysis in Soil (Dry Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a dry weight basis.

2377

Sample No. 2378 2379 2380 2381 2382 2383

Location/ID Reference S1 S2 S3 S4 S5 STA

% Moisture 23% 30% 30% 40% 37% 36% 23%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

IAluminum 12000 20000 18000 19000 18000 20000 18000

IAntimony U 0.20 0.22 0.30 0.23 U 0.20 u 0.20 U 0.20

[Arsenic 58 10 11 12 79 10 48

Barium 78 130 120 110 110 100 99

Beryllium 0.77 1.2 1.1 0.13 1.0 0.12 0.1

Cadmium 0.46 0.57 0.69 0.73 06 0.52 0.56

Calcium 1900 2400 2200 3000 2400 1500 -1700

Chromium 30 68 69 97 66 59 36

Cobalt 15 22 21 16 18 19 14

Copper 16 32 35 34 27 23 17

Iron 16000 25000 23000 25000 21000 22000 19000

Lead 59 74 80 81 66 52 32

Magnesium 1000 1600 1400 1500 1400 1500 1400

Manganese 840 2100 1300 670 1300 1000 1100

Mercury 0.12 0.33 0.40 0.39 0.26 0.26 0.12

Molybdenum U 1.0 1.0 1.0 1.0 U 1.0 U 1.0 u 1.0

Nickel 21 37 3 32 36 31 21

Potassium 920 1200 1300 1400 1400 1500 1300

Selenium 0.78 15 1.6 1.7 U 1.0 1.4 V) 1.0

Silver u 1.0 U 1.0 U 1.0 U 1.0 . U 1.0 U 1.0 U 1.0

Sodium U 100 u 100 U 100 U 100 U 100 U 100 U 100

Strontium 21 16 15 19 16 13 1

Tellurium U 1.0 u 1.0 U 1.0 u 1.0 U 1.0 U 1.0 U 1.0

Thallium U 0.20 0.25 U 0.20 u 0.20 U 0.20 U 0.20 u 0.20

Tin U 50 U 5.0 U 5.0 u 50 U 50 U 5.0 U 5.0

Titanium 58 80 86 70 59 84 84

Vanadium 22 34 Ky 33 30 34 28

Yttrium 9.1 14 13 14 12 13 12

Zinc 97 160 170 180 170 140 98

U = Material was analyzed for but not detected




Table 10.2. Results of the TAL Metals Analysis in Soil (Wet Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

I’Sample No. 2377 2378 2379 2380 2381 2382 2383

Location/iD Reference S1 S2 S3 S4 S5 STA

% Moisture 23% 30% 30% 40% 37% 36% 23%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

IAluminum 9200 14000 13000 11000 11000 13000 14000

JAntimony U 0.15 0.15 0.21 0.14 U 0.13 U 0.13 u 0.15

Arsenic 4.5 7.0 7.7 7.2 5.0 6.4 3.7

Barium 60 91 84 66 69 64 76

Beryllium 0.59 0.84 0.77 0.078 0.63 0.077 0.077

Cadmium 0.35 0.40 0.48 0.44 0.38 0.33 043

Calcium 1500 1700 1500 1800 1500 960 1300

Chromium 23 48 48 58 42 38 28

Cobalt 12 15 15 9.6 11 12 11

Copper 12 22 25 20 17 15 13

iron 12000 18000 16000 15000 13000 14000 15000

Lead 45 52 56 49 42 33 25

Magnesium 770 1100 980 900 880 960 1100

Manganese 650 1500 910 400 820 640 850

Mercury 0.092 0.23 0.28 0.23 0.16 0.17 0.092

Molybdenum U 0.77 0.70 0.70 0.60 U 0.63 U 0.64 U 0.77

Nickel 16 26 22 19 23 20 16

Potassium 710 840 910 840 880 960 1000

Selenium 0.60 1.1 1.1 1.0 U 0.63 0.90 u 0.77

Silver U 0.77 U 0.70 U 0.70 U 0.60 U 0.63 U 0.64 U 0.77

Sodium U 77 U 70 U 70 U 60 U 63 U 64 u 77

Strontium 16 11 11 11 10 8.3 8.5

Tellurium U 077 U 0.70 U 0.70 U 0.60 U 063 U 0.64 U 0.77

Thallium U 0.15 0.18 u 0.14 u 0.12 u 0.13 u 0.13 U 0.15

Tin U 39 u 35 U 35 U 30 U 32 U 32 U 39

Titanium 45 56 60 42 37 54 65

Vanadium 17 24 22 20 19 22 22

Yttrium 7.0 9.8 9.1 8.4 7.6 83 9.2

Zinc 75 110 120 110 110 90 75

U = Material was analyzed for but not detected




Table 11.1. Results of the Pesticides/PCBs Analysis in Soil (Dry Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN

February 1999

Data are reported on a dry weight basis.

Fample No. 2377 2378 2379 2380 2381 2382 2383
Location/ID Reference S1 S2 S3 S4 S5 STA
% Moisture 23% 33% 29% 43% 39% 34% 22%
Analyte Conc MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Aldrin u 6.6 U 7.3 u 17 U 9.5 U 8.2 u 7.6 U 30
Heptachior U 6.6 U 73 V] 17 u 95 U 8.2 U 76 u 30
Heptaclor Epoxide U 6.6 U 73 U 17 U 9.5 U 8.2 U 76 U 30
a-BHC 72 J 16 28 17 13 10 180
b-BHC U 6.6 6.2 J 34 J 31 19 J 18 | 48 J
g-BHC U 6.6 U 7.3 V) 17 U 9.5 u 8.2 U 76 49
d-BHC U 6.6 U 16 18 88 N 6.1 7.8 JN 36
Endosulfan | u 6.6 u 7.3 U 43 U 9.5 u 8.2 U 76 V) 30
Dieldrin 74 4 13 4 32 48 1" J 12 J| 43
p,p-DDT u 16 U 30 u 75 25 N u 27 u 19 u 95
p.p'-DDE U 16 u 7.3 u 17 U 95 U 8.2 u 76 U 30
p.p'-DDD V] 16 28 J U 43 U 24 U 21 U 19 V) 74
Endrin 1V} 16 u 18 u 43 U 24 u 21 U 19 U 74
Endosulfan 1) U 16 U 18 V) 43 U 24 u 21 u 19 V) 74
Endosulfan Sulfate U 16 U 29 U 43 U 24 U 21 U 24 u 74
Chiordane U 41 U 46 U 110 U 60 u 51 U 47 U 180
Toxaphene u 660 u 730 U 1760 u 950 u 820 u 760 u 3000
Methoxychior 76 J U 44 U 120 U 69 U 49 u 56 U 200
Endrin Ketone U 16 u 18 U 43 U 24 u 21 U 19 u 74
rochlor 1016 V) 120 u 110 u 290 U 120 u 100 U 95 U 430
IArochtor 1221 U 120 U 110 U 290 u 120 U 100 U 95 U 430
JArochlor 1232 U 120 U 110 U 290 U 120 U 100 U 95 V) 430
Arochlor 1242 U 120 U 110 u 290 u 120 u 100 U 95 U 430
[Arochior 1248 U 120 U 110 U 290 U 120 U 100 u 95 u 430
JArochlor 1254 u 120 U 110 U 290 u 120 u 100 u 95 u 430
JArochlor 1260 U 120 U 110 U 290 U 120 U 100 U 95 U 430

U = Material was analyzed for but not detected

J = Estimated value

N = Presumptive evidence of presence of material




Table 11.2. Results of the Pesticides/PCBs Analysis in Soil (Wet Weight)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

Sample No. 2377 2378 2379 2380 2381 2382 2383
Location/ID Reference S1 S2 S3 S4 S5 STA
% Moisture 23% 33% 29% 43% 39% 34% 22%
Analyte Conc. MDL Conc MDL Conc. MDL Conc MDL Conc. MDL Conc MDL Conc. MDL
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
JAldrin u 5.1 U 49 U 12 U 54 U 5.0 U 5.0 V] 23
Heptachtor U 51 U 49 U 12 U 54 u 50 u 50 U 23
Heptaclor Epoxide U 5.1 U 49 U 12 U 5.4 U 5.0 U 5.0 U 23
a-BHC 55 J 1" 20 97 7.9 6.6 140
b-BHC U 51 42 J 24 J 18 12 J 12 37 4
9-BHC u 5.1 U 49 U 12 U 54 U 5.0 u 5.0 38 N
d-BHC U 5.1 U 1 13 50 N 37 51 N 28
Endosulfan | U 5.1 U 49 U 31 u 54 U 5.0 U 5.0 u 23
Dieldrin 57 J 87 J 23 27 67 J 079 J 34
p.p-DDT u 12 u 20 U 53 14 N U 16 u 13 U 74
p.p'-DDE U 12 u 49 U 12 u 54 U 5.0 u 50 u 23
p.p-DDD U 12 19 J u 31 U 14 u 13 U 13 U 58
Endrin U 12 u 12 U 31 u 14 u 13 u 13 U 58
Endosulfan Il U 12 u 12 U 31 u 14 U 13 U 13 U 58
Endosulfan Sulfate U 12 U 19 U 31 U 14 U 13 U 16 U 58
Chlordane U 32 u K} U 78 U 34 u k| U K} U 140
oxaphene U 510 u 490 U 1200 U 540 U 500 u 500 u 2300
Methoxychlor 59 J U 29 U 85 U 39 U 30 u 37 U 160
Endrin Ketone U 12 U 12 U 31 U 14 U 13 U 13 u 58
IArochlor 1016 U 92 U 74 u 210 U 68 u 61 u 63 U 340
IArochlor 1221 u 92 U 74 V] 210 U 68 U 61 U 63 U 340
IArochlor 1232 u 92 u 74 ] 210 U 68 U 61 u 63 u 340
IArochlor 1242 U 92 u 74 U 210 U 68 U 61 u 63 U 340
jArochior 1248 U 92 u 74 U 210 .U 68 U 61 U 63 U 340
IArochlor 1254 U 92 U 74 U 210 v 68 U 61 U 63 u 340
IArochlor 1260 U 92 U 74 U 210 U 68 U 61 U 63 U 340

U = Material was analyzed for but not detected

J = Estimated value

N = Presumptive evidence of presence of material




Table 12. Results of the Oil and Grease Analysis in Soil
Tennessee Products/Chattanooga Creek
Chattanooga, TN ‘
February 1999

Data are reported on a dry weight basis.

Conc. ~ NDL
Sample % Solids (mg/kg)} {mg/kg)

Reference 76.4 362 10
S-1 67.1 19.8 10
S-2 711 169 10
S-3 58.6 199 10

S-4 632 U 15.8
S-5 63.2 106 10
S-TA 76.3 30.5 10

U = Material was analyzed for but not detected




Table 13. Results of the TOC Analysis in Soil
Tennessee Products/Chattanooga Creek |
Chattanooga, TN '

February 1999

Sample | % TOC

Reference 146

S-1 10.2
S-2 1.2
S-3 1.8
S-4 9.48
S-5 741

S-TA 5.81




Table 14. Results of the Grain Size Analysis of Soil
Tennessee Products/Chattanooga Creek .
Chattanooga, TN ‘
February 1999

Sample No. 009 010 011 012 13 014 015
Location/ID |Reference S-1 S-2 S-3 S-4 S-5 S-TA
Gravel 0% 0% 0% 0% 0% 0% 0%
Sand 35.22% | 15.08% 7.02% 5.28% 21.37% | 17.68% | 23.41%
Silt 27.15% | 3550% | 42.31% | 44.06% | 43.73% | 37.69% | 37.02%
Clay 37.63% | 49.42% | 50.67% | 50.66% | 34.90% | 44.63% | 39.57%




Table 15. Results of the Hyalella azteca Sediment Toxicity Test
Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Mean Nean
Sample % Survival Dry Weight (mg)

Control 90 0.055

Reference 85 0.041

6% 46.3* 0.051
12% 10* 0.061
25% o* N/A
50% 0* N/A
ACTR o* N/A
REM-1 3.8% 0.031
REM-2 0* N/A

* Statistically different from the control and the reference.
N/A - Not applicable because none of the organisms survived.




Table 16. Results of the Chironomus tentans Sediment Toxicity Test
Tennessee Products/Chattanooga Creek
Chattanooga, TN '
February 1999

T Mean NMean

Sample % Survival Dry Weight (mg)
Control 87.5 1.092
Reference 81.3 1.049
6% 77.5 0.936
12% 61.3* 1.115
25% 7.5* 0.462*
50% 5* 0.148*

ACTR 0* N/A

REM-1 80 0.986
REM-2 16.3* 0.868

* Statistically different from the control and the reference.
N/A - Not applicable because none of the organisms survived.




Table 17. Results of the Earthworm Toxicity Test
Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

7% Change in

Sample % Survival Average Weight

Positive Control 0 100
Negative Control * 90 -5.4
Reference 99 -97

S-1 96 -6.9

S-2 100 -139

S-3 98 -10.1

S-4 100 -87

S-5 99 -10.8

S-TA 100 -11.6

* Due to laboratory limitations, only one test chamber
with 20 worms was used for the negative control. Three
test chambers with 40 worms each were used for all

other treatments.




Table 18. Results of the TAL Metals Analysis in Earthworms (Wet Weight)

Tennessee Products/Chattanooga Creek

Chattanooga, TN

February 1999

Data are reported on a wet weight basis.

{[sample No. 2882 2896 2892 2893
Location/ID Control REF-1 REF-2 REF-3

% Lipids 2.7% 3.1% 1.7% 1.6%

% Moisture 81% 81% 82% 81%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

JAluminum 320 270 260 300

IAntimony U 29 U 2.0 U 1.9 u 2.0
JArsenic U 0.37 0.26 0.28 0.29

Barium 1.4 23 23 25

Beryllium U 0.36 U 0.25 u 0.24 u 025
Cadmium 0.37 0.76 0.81 0.77

Calcium 510 630 650 670

Chromium U 0.73 2.0 1.4 13

Cobalt U 073 0.54 0.58 0.55

Copper 15 37 25 22

Iron 170 370 380 380

Lead V] 29 U 20 u 1.9 U 20
Magnesium 300 160 160 150

Manganese 5.0 18 20 20

Mercury U 0.10 U 0.10 U 0.10 U 0.10
Molybdenum u 0.73 u 0.50 u 0.48 u 0.50
Nickel U 1.5 1.8 2.0 2.0

Potassium 1300 1500 1500 1400

Selenium 0.74 0.79 0.73 0.77

Silver u 0.73 U 0.50 U 0.48 U 0.50
Sodium 800 700 760 670

Strontium 1.2 1.5 1.6 16

Thallium u 7.3 U 5.0 u 48 U 5.0
Tin u 22 U 1.5 U 1.4 U 1.5
Titanium 6.8 25 32 35

IVanadium U 0.73 U 0.50 0.52 0.58

Yttrium U 0.73 U 0.50 U 0.48 U 0.50
Zinc 22 22 22 22

U = Material was analyzed for but not detected




Table 18 (cont'd.). Results of the TAL Metals Analysis in Earthworms (Wet Weight)
Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

Fample No. 2881 2885 2895 2877 2886 2889

Location/iD S-1-1 S-1-2 S-1-3 S-2-1 S-2-2 S-2-3

% Lipids 1.4% 7.2% 3.4% 5.3% 2.8% 5.0%

% Moisture 84% 84% 87% 87% 84% 81%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

\Aluminum 230 160 270 320 280 330

JAntimony U 1.9 U 19 u 1.8 U 20 U 20 u 1.8

lArsenic 0.28 0.24 0.25 0.33 0.26 0.29

Barium 22 1.6 23 3.0 23 29

Beryllium u 0.24 u 0.24 U 0.23 U 0.24 u 025 u 0.23

Cadmium 0.51 0.56 0.59 0.59 0.73 0.79

Calcium 590 680 610 780 640 660

Chromium 1.1 0.72 1.2 1.9 1.4 1.6

Cobalit U 0.48 U 0.48 U 0.46 1.4 U 0.50 0.60

Copper 23 2.2 23 3.0 26 2.7

Iron 310 230 350 410 350 430

Lead U 1.9 U 1.9 u 1.8 U 2.0 U 2.0 U 1.8

Magnesium 140 150 140 160 150 160

Manganese 30 20 27 19 18 31

Mercury U 0.10 V] 0.10 u 0.10 U 0.10 V) 0.10 u 0.10

Molybdenum U 0.48 U 0.48 U 0.46 U 0.50 U 0.50 U 0.46

Nickel 14 1.3 1.6 21 16 20

Potassium 1300 1500 1400 1500 1500 1500

Selenium 0.72 0.79 0.74 0.61 0.68 0.67

Silver U 048 U 0.48 u 0.46 U 0.50 U 0.50 U 0.46

Sodium 720 830 720 900 740 800

Strontium 1.4 1.6 1.5 1.8 1.4 15

Thallium u 48 U 48 U 46 u 49 U 5.0 u 46

Tin U 1.4 u 1.4 v 14 U 1.5 u 15 U 1.4

Titanium 24 1.7 3.0 34 3.2 34

[Vanadium U 0.48 U 0.48 0.49 0.60 0.50 0.61

Yttrium u 0.48 U 0.48 U 0.46 U 0.50 U 0.50 U 0.46

Zinc 20 21 21 25 22 24

U = Material was analyzed for but not detected



Table 18 (cont'd.). Results of the TAL Metals Analysis in Earthworms (Wet Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

Sample No. 2879 2887 2891 2878 2880 2890

Location/ID S-3-1 S-3-2 S-3-3 S-4-1 S-4-2 S-4-3

% Lipids 7.2% 5.7% 5.4% 4.9% 4.6% 1.7%

% Moisture 82% 83% 85% 86% 84% 85%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg ma/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

IAluminum 290 160 260 270 180 230

IAntimony U 1.9 U 1.9 U 20 U 1.9 v 2.0 U 1.9

IArsenic 1.0 0.91 0.91 0.35 0.32 0.32

Barium 2.8 1.7 24 25 1.7 22

Beryltium U 0.24 U 0.24 U 0.24 u 0.24 U 0.25 v 0.24

Cadmium 0.44 0.43 0.46 0.62 0.55 0.73

Calcium 650 600 610 630 590 660

Chromium 1.6 0.90 1.3 1.4 1.3 1.3

Cobalt 0.83 0.90 11 1.1 0.82 0.88

Copper 23 22 2.3 24 26 23

Iron 390 220 330 380 240 310

Lead U 1.9 U 1.9 U 20 u 1.9 U 20 U 1.9

Magnesium 160 140 150 160 150 150

Manganese 16 8.9 14 22 15 20

Mercury u 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10

Molybdenum u 0.49 U 0.48 U 0.49 U 0.48 U 0.50 U 0.48

Nickel 15 U 097 13 1.8 1.4 16

Potassium 1500 1600 1500 1600 1600 1500

Selenium 0.88 0.92 0.88 0.78 0.87 0.79

Silver U 0.49 U 0.48 U 0.49 U 0.48 u 0.50 U 048

Sodium 700 880 880 780 840 840

Strontium 1.7 1.5 1.6 1.6 1.4 16

Thallium U 49 U 48 U 49 u 48 U 5.0 u 48

Tin U 14 U 14 u 15 u 14 u 15 u 14

Titanium 3.1 1.8 3.0 31 2.0 24

Vanadium 0.55 U 0.48 0.49 0.50 U 0.50 u 0.48

Yttrium U 0.49 U 0.48 U 0.49 U 0.48 U 0.50 u 0.48

Zinc 22 22 22 23 22 22

U = Material was analyzed for but not detected




Table 18 (cont'd)) Results of the TAL Metals Analysis in Earthworms (Wet Weight)

Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

Sample No. 2876 2883 2888 2884 2894 2897

[ocationllD S-5-1 S-5-2 S-5-3 S-TA-1 S-TA-2 S-TA-3

% Lipids 5.0% 5.2% 2.3% 2.7% 7.6% 10.3%

% Moisture 84% 84% 85% 84% 85% 86%

Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

IAluminum 13 240 130 130 130 180

IAntimony u 1.9 u 20 U 2.0 u 1.7 u 19 U 1.8

IArsenic 0.47 0.38 0.28 0.21 0.24 0.22

Barium u 0.48 2.2 1.5 1.4 14 16

Beryllium U 0.24 u 0.25 u 0.25 u 0.21 u 0.24 u 0.23

Cadmium 8.9 0.45 0.56 0.75 0.79 0.72

Calcium 250 580 680 660 650 670

Chromium U 0.48 11 0.75 0.63 0.86 1.1

Cobalt u 0.48 1.2 0.89 u 0.43 U 0.50 U 0.46

Copper 12 21 22 31 22 24

Iron 490 310 180 200 200 240

Lead U 1.9 U 20 u 20 u 1.7 U 1.9 U 1.8

Magnesium 390 140 140 140 140 140

Manganese 28 13 8.0 13 12 14

Mercury u 0.10 u 0.10 u 0.10 U 0.10 u 0.10 U 0.10

Molybdenum U 0.48 u 0.49 U 0.50 u 0.43 u 0.50 U 0.46

Nickel U 0.96 1.3 u 1.0 12 1.2 1.1

Potassium 4000 1400 1400 1500 1400 1400

Selenium 0.96 0.85 0.84 0.67 0.64 0.71

Silver U 0.48 u 0.49 v 0.50 u 0.43 u 0.50 U 0.46

Sodium 3100 660 730 750 770 740

Strontium 19 14 15 1.4 1.3 14

Thallium U 48 u 49 U 5.0 u 43 U 5.0 U 46

Tin u 1.4 u 15 u 15 U 1.3 u 14 u 14

Titanium U 0.48 22 13 14 1.3 16

Vanadium U 0.48 u 0.49 u 0.50 U 0.43 u 0.50 U 0.46

Yttrium U 0.48 u 0.49 U 0.50 U 0.43 u 0.50 v 0.46

Zinc 44 20 19 21 20 20

U = Material was analyzed for but not detected




Table 19. Results of the Pesticides/PCBs Analysis in Earthworms (Wet Weight)

Tennessee Products/Chattanooga Creek
Chattanocoga, TN
February 1999

Data are reported on a wet weight basis.

Sample No. 2882 2896 2892 2893
Location/ID Control REF-1 REF-2 REF-3
% Lipids 2.7% 3.1% 1.7% 1.6%
% Moisture 81% 81% 82% 81%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
IAIdrin U J| 0.050 U 0.050 U 0.050 U J{ 0.050
Heptachior U J| 0050 u 0.050 U 0.050 U J| 0050
Heptaclor Epoxide U J}| 0.050 U 0.050 u 0.050 U J| 0050
a-BHC U J| 0.050 U 0.050 u 0.050 U J| 0.050
b-BHC U J{ 0.050 u 0.050 u 0.050 U J| 0050
g-BHC U J| 0050 U 0.050 U 0.050 U J| 0050
d-BHC U J] 0050 U 0.050 U 0.050 U J} 0.050
Endosulfan | U J{ 0.050 u 0.050 U 0.050 U J| 0050
Dieldrin U J} 0050 U 0.050 u 0.050 U J| 0.050
p.p'-DDT U J| 0.056 U 0.054 u 0.059 U J} 0055
p.p-DDE U J| 0.050 U 0.050 u 0.050 U J| 0050
p.p-DDD U J| 0050 u 0.050 u 0.050 U J| 0050
Endrin U J| 0050 U 0.050 u 0.050 U J| 0050
Endosulfan |) U J{ 0.050 U 0.050 u 0.050 U J} 0050
Endosulfan Sulfate U J| 0056 U 0.054 u 0.059 U J| 0.055
Chiordane uJ 0.20 U 0.20 u 0.20 uJ 0.20
Toxaphene uJ 30 u 30 U 30 uJ 30
Methoxychlor uJ 0.20 U 0.20 u 0.20 uJ 0.20
Endrin Ketone U J| 0050 U 0.054 u 0.059 U J| 0055
lArochlor 1016 uJ 0.50 U 0.50 u 0.50 uJ 0.50
JArochlor 1221 uJ 0.50 u 0.50 U 0.50 uJ 0.50
IArochlor 1232 uJ 0.50 U 0.50 u 0.50 U J 0.50
IArochlor 1242 uJ 0.50 U .0.50 u 0.50 uJ 0.50
lArochlor 1248 uyJ 0.50 U 0.50 U 0.50 uJ 0.50
lArochlor 1254 uyJ 0.50 U 0.50 U 0.50 uJ 0.50
rochlor 1260 uJ 0.50 U 0.50 U 0.50 uJ 0.50

U = Material was analyzed for but not detected

J = Estimated value




Table 19 (cont'd.). Resuits of the Pesticides/PCBs Analysis in Earthworms (Wet Weight)

Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

%

Data are reported on a wet weight basis.

Sample No. 2881 2885 2895 2877 2886 2889
Location/ID S-1-1 S-1-2 S-1-3 S-2-1 S-2-2 S-2-3
% Lipids 1.4% 7.2% 3.4% 5.3% 2.8% 5.0%
% Moisture 84% 84% 87% 84% 84% 81%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aldrin U 0.050 U J| 0.050 U 0.050 U 0.050 u 0.050 U 0.050
Heptachlor U 0.050 U J| 0.050 U 0.050| 0.037 U 0.050 U 0.050
Heptaclor Epoxide U 0.050 U Jj 0.050 U 0.050 U 0.062 U 0.050 U 0.053
a-BHC u 0.050 U Jj| 0050 U 0.050 U 0.050 U 0.050 U 0.050
b-BHC u 0.050 U J| 0.050 U 0.050 U 0.050 ] 0.050 U 0.050
g-BHC U 0.050 U J| 0.050 U 0.050 U 0.050 U 0.050 U 0.050
d-BHC u 0.050 U Jj 0.050 U 0.050 u 0.050 U 0.050 U 0.050
Endosulfan | U 0.050 U J| 0.050 U 0.050 U 0.050 U 0.050 U 0.050
Dieldrin U 0.050 uJ 0.050 U 0.050§ 0.076 U 0.050 V) 0.094
p.p'-DDT U 0.061 U J| 0.054 u 0.060 U 0.1 u 0.050 u 0.1
p.p-DDE U 0.050 U J| 0.050 U 0.050 U 0.050 U 0.050 U 0.050
p.p'-DDD U 0.050 U J| 0.050 u 0.050 U 0.088 u 0.050 v 0.085
Endrin U 0.050 U J| 0.050 U 0.050 U 0.088 u 0.050 U 0.085
Endosulfan Il u 0.050 U Jj 0.050 U 0.050} 0.040 J U 0.050 U 0.085
Endosulfan Sulfate U 0.061 U J| 0.054 u 0.060 U 0.11 u 0.050 U 0.1
Chlordane U 0.20 uJ 0.20 u 0.20 U 0.27 U 0.20 U 0.27
Toxaphene U 3.0 uJ 3.0 u 3.0 U 44 U 3.0 u 42
Methoxychior u 0.20 U J 0.20 u 0.20 U 0.22 u 0.20 U 0.21
Endrin Ketone U 0.061 U J] 0.054 u 0.060 ) 0.11 u 0.050 U 0.11
Arochlor 1016 U 0.50 uJ 0.50 U 0.50 u 0.55 U 0.50 U 0.53
Arochlor 1221 u 0.50 uJ 0.50 u 0.50 U 0.55 U 0.50 U 0.53
Arochlor 1232 U 0.50 uJ 0.50 u 0.50 U 0.55 U 0.50 U 0.53
Arochlor 1242 u 0.50 uJ 0.50 u .0.50 u 0.55 U 0.50 u 0.53
Arochlor 1248 U 0.50 uJ 0.50 u 0.50 U 0.55 U 0.50 U 0.53
Arochlor 1254 U 0.50 uJ 0.50 U 0.50 U 0.55 u 0.50 u 0.53
Arochlor 1260 U 0.50 U J 0.50 U 0.50 U 0.55 U 0.50 U 0.53

U = Material was analyzed for but not detected

J = Estimated value




Table 19 (cont'd.) Results of the Pesticides/PCBs Analysis in Earthworms (Wet Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a wet weight basis.
Sample No. 2879 2887 2891 2878 2880 2890
Location/ID S-3-1 S-3-2 S-3-3 S-4-1 S-4-2 S-4-3
% Lipids 7.2% 5.7% 5.4% 4.9% 4.6% 1.7%
% Moisture 82% 83% 85% 86% 84% 85%
Analyte Conc MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL
mg/kg mg/kg mg/kg mg/kg mg/kg mg’kg mg/kg mg/kg mg/kg mg’kg mg/kg mg/kg

ﬁldrin U 0.050 U 0.050 u 0.050 V) 0.050 U 0.050 U J] 0.050
Heptachlor u 0.050 U 0.050 U 0.050 u 0.050 U 0.050 U J| 0050
Heptaclor Epoxide u 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U J| 0050
a-BHC u 0.050 U 0.050 u 0.050 u 0.050 U 0.050 U J| 0.050
b-BHC u 0.050 U 0.050 u 0.050 u 0.050 U 0.050 U Jj 0050
g-BHC u 0.050 U 0.050 u 0.050 u 0.050 U 0.050 U J| 0050
d-BHC u 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U J] 0.050
Endosulfan | u 0.050 U 0.050 U 0.050 U 0.050 u 0.050 U J| 0.050
Dieldrin 0.049 U 0.062 U 0.078 U 0.050 U 0.050 U J} 0.050
p.p-DDT U 0.051 U 0.057 U 0.071 U 0.070 U 0.063 U J} 0.050
p.p'-DDE u 0.050 U 0.050 u 0.050 u 0.050 U 0.050 U J} 0050
p.p-DDD u 0.050 v 0.050 u 0.057 U 0.056 U 0.051 U J| 0.050
Endrin u 0.050 U 0.050 u 0.057 U 0.056 u 0.051 U Jj 0050
Endosulfan Il u 0.050 U 0.050 u 0.057 u 0.056 U 0.051 U J| 0.050
Endosulfan Sulfate u 0.051 U 0.057 U 0.071 u 0.070 U 0.063 U J| 0.050
Chlordane U 0.20 U 0.20 U 0.20 u 0.20 U 0.20 u J 0.20
Toxaphene U 3.0 u 3.0 uU 3.0 3.0 u 3.0 U J 30
Methoxychlor u 0.20 U 0.20 u 0.20 u 0.20 U 0.20 uJ 0.26
Endrin Ketone v 0.051 U 0.057 U 0.071 U 0.070 U 0.063 U J! 0.050
iArochlor 1016 U 0.50 u 0.50 U 0.50 U 0.50 U 0.50 uJ 0.50
IArochlor 1221 u 0.50 U 0.50 u 0.50 u 0.50 U 0.50 uJ 0.50
lArochlor 1232 u 0.50 u 0.50 uU 0.50 U 0.50 u 0.50 U J 0.50
IArochlor 1242 U 0.50 U 0.50 u 0.50 u 0.50 u 0.50 u J 0.50
IArochior 1248 u 0.50 U 0.50 u 0.50 U 0.50 U 0.50 uJ 0.50
lArochlor 1254 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 uJ 0.50

rochlor 1260 u 0.50 U 0.50 U 0.50 Y] 0.50 U 0.50 uJ 0.50

U = Material was analyzed for but not detected

J = Estimated value




Table 19 (cont'd.). Results of the Pesticides/PCBs Analysis in Earthworms (Wet Weight)
Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

Data are reported on a wet weight basis.

Sample No. 2876 2883 2888 2884 2894 2897
Location/ID S-5-1 S-5-2 S-5-3 S-TA1 S-TA-2 S-TA-3
% Lipids 5.0% 5.2% 2.3% 2.7% 7.6% 10.3%
% Moisture 84% 84% 85% 84% 85% 86%
Analyte Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL Conc. MDL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
JAldrin U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 u 0.056
Heptachlor U 0.050 u 0.050 U 0.050 u 0.050 U 0.050 U 0.056
Heptaclor Epoxide U 0.050 u 0.050 U 0.050 U 0.050 U 0.050 u 0.056
a-BHC U 0.050 U 0.050 U 0.050 U 0.050 u 0.050 u 0.056
b-BHC u 0.050 U 0.050 U 0.050 U 0.050 u 0.050 u 0.056
g-BHC u 0.050 u 0.050 u 0.050 U 0.050 U 0.050 u 0.056
d-BHC U 0.050 U 0.050 U 0.050 v 0.050 U 0.050 U 0.056
Endosulfan | U 0.050 U 0.050 u 0.050 U 0.050 U 0.050 u 0.056
Dieldrin U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.056
p,p-DDT U 0.077 U 0.050 U 0.050 u 0.054 U 0.056 U 0.14
p.p'-DDE u 0.050 U 0.050 U 0.050 u 0.050 U 0.050 U 0.056
p.p'-DDD U 0.062 U 0.050 U 0.050 U 0.050 U 0.050 u 0.14
Endrin u 0.062 u 0.050 u 0.050 u 0.050 u 0.050 u 0.14
Endosulfan 1| u 0.062 U 0.050 U 0.050 u 0.050 u 0.050 U 0.14
Endosulfan Sulfate U 0.077 u 0.050 U 0.050 U 0.054 u 0.056 u 0.14
Chlordane u 0.20 u 0.20 U 0.20 U 0.20 u 0.20 u 0.35
Toxaphene u 31 U 3.0 U 3.0 U 3.0 U 3.0 U 56
Methoxychior u 0.20 u 0.20 u 0.20 U 0.20 u 0.20 U 0.28
Endrin Ketone U 0.077 U 0.050 U 0.050 u 0.054 U 0.056 u 0.056
Arochlor 1016 u 0.50 u 0.50 U 0.50 ) 0.50 U 0.50 U 0.71
Arochlor 1221 u 0.50 U 0.50 u 0.50 U 0.50 U 0.50 U 0.71
Arochlor 1232 U 0.50 U 0.50 u 0.50 U 0.50 U 0.50 u 0.71
Arochlor 1242 u 0.50 U 0.50 u 0.50 U 0.50 U 0.50 U 0.71
Arochlor 1248 U 0.50 u 0.50 U 0.50 U 0.50 U 0.50 U 0.71
Arochlor 1254 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.71
Arochlor 1260 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.71

U = Material was analyzed for but not detected




Table 20. Hazard Quotient Calculations for Worm-Eating Birds (American Robin)

Tennessee Products/Chattanooga Creek

Chattanooga, TN
February 1999

BASED ON MAXIMUM CONCENTRATIONS:

Metal Maximum |Max. Conc. in |Ingestion Rate [ Soil Ing. AUF Body Weight | Dose from | Dose from Total NOAEL LOAEL HQ HQ
Soil Conc. | Earthworms (kg/day) Rate (1/kg) Soil Earthworms Dose (mg/kg/day) | (mg/kg/day) | (NOAEL) (LOAEL)
(mg/kg) (mg’kg) (kg/day) (mg/kg/day) | (mg/kg/day) | (mg/kg/day)
luminum 14000 330 0.0087 0.00090 1.0 12.9 163 37 199.58 925 171

Chromium 58 1.9 0.0087 0.00090 1.0 12.9 0.7 0.2 0.89 1.0 10 . .
Lead 56 1.0 0.0087 0.00090 1.0 12.9 0.7 01 0.76 0.133 1.33 "5? 0.6
Manganese 1500 31 0.0087 0.00090 1.0 12.9 17 3 20.89 200 370 0.1 0.1
Mercury 0.28 0.05 0.0087 0.00090 1.0 12.9 0.003 0.01 0.0089 0.07 0.7 0.1 0.0
Nickel 26 21 0.0087 0.00090 1.0 129 0.3 0.2 0.54 30 132 0.0 0.0
Vanadium 24 0.61 0.0087 0.00090 1.0 12.9 0.3 0.07 0.35 0.13 1.3 20 0.3
Zinc 120 44 0.0087 0.00090 1.0 12.9 1 5 6.33 13.9 139 0.5 0.0
DDT 0.014 0.014 0.0087 0.00090 1.0 12.9 0.0002 0.002 0.002 0.19 2.04 0.0 0.0
Dieldrin 0.034 0.076 0.0087 0.00090 1.0 129 0.0004 0.01 0.009 0.1 0.3 0.1 0.0
Endrin 0.0058 0.014 0.0087 0.00090 1.0 12.9 0.0001 0.002 0.002 0.12 0.367 0.0 0.0
Heptachlor 0.0023 0.037 0.0087 0.00090 1.0 12.9 0.00003 0.004 0.004 0.03 0.34 0.1 0.0
BASED ON MEAN CONCENTRATIONS:

Metal Mean Mean Conc. in{Ingestion Rate | Soil Ing. AUF Body Weight | Dose from | Dose from Total NOAEL LOAEL HQ HQ

Soil Conc. | Earthworms (kg/day) Rate (1/kg) Soil Earthworms Dose (mg/kg/day) | (mg/kg/day) | (NOAEL) (LOAEL)
(mg/kg) (mg/kg) (kg/day) (mg/kg/day) | (mg/kg/day) | (mg/kg/day)
luminum 13000 210 0.0087 0.00090 1.0 12.9 151 24 174.50 925 171 1.02

Lead 43 0.95 0.0087 0.00090 1.0 12.9 0.50 0.1 0.61 0.133 1.33 0.5
Vanadium 22 0.35 0.0087 0.00090 1.0 12.9 0.26 0.04 0.29 0.13 1.3 0.2

1) All soil and tissue concentrations are in mg/kg, wet weight.
2) If a contaminant was not detected in a sample, it was assumed that the contaminant was actually present in the sample
at one-tenth the detection limit for organics and one-half the detection limit for inorganics.




Table 21. Hazard Quotient Calculations for Worm-Eating Mammals (Short-tailed shrew)

Tennessee Products/Chattanooga Creek
Chattanooga, TN
February 1999

BASED ON MAXIMUM CONCENTRATIONS:

Metal Maximum Max. Conc. in |Ingestion Rate| Soil Ing. AUF Body Weight | Dose from Dose from Total NOAEL LOAEL HQ HQ
Soil Conc. Earthworms (kg/day) Rate (1/kg) Soil Earthworms Dose (mg/kg/day) | (mg/kg/day)| (NOAEL) (LOAEL)
(mg/kg) (mg/kg) (kg/day) (mg/kg/day) | (mg/kg/day) (mg/kg/day)
IAluminum 14000 330 0.00795 0.00246 1.0 83.3 2869 219 3087.39 55 55
56 1.0 0.00795 0.00246 1.0 83.3 11.5 0.7 12.14 8 80
1500 31 0.00795 0.00246 1.0 83.3 307 21 327.91 55 178
26 2.1 0.00795 0.00246 1.0 83.3 53 1.4 6.72 1.25 12.5
120 44 0.00795 0.00246 1.0 83.3 246 29 53.73 160 320
0.037 0.0056 0.00795 0.00246 1.0 83.3 0.008 0.004 0.01 0.5 5
0.038 0.0056 0.00795 0.00246 1.0 83.3 0.008 0.004 0.01 0.05 05
0.034 0.076 0.00795 0.00246 1.0 83.3 0.007 0.050 0.06 0.0018 0.018
BASED ON MEAN CONCENTRATIONS:
Metal Mean Mean Conc. in |Ingestion Rate| Soil Ing. AUF Body Weight Dose from Dose from Total NOAEL LOAEL HQ HQ
Soil Conc. Earthworms (kg/day) Rate (1/kg) Soil Earthworms Dose (mg/kg/day) | (mg/kg/day) | (NOAEL) (LOAEL)
(mg/kg) (mg/kg) (kg/day) (mg/kg/day) | (mg/kg/day) (mg/kg/day)
Aluminum 13000 210 0.00795 0.00246 1.0 83.3 2664 139 2803.00 55 55
Lead 43 0.95 0.00795 0.00246 1.0 83.3 9 1 9.44 8 80
Manganese 850 17 0.00795 0.00246 1.0 83.3 174 11 185.44 55 178
Nickel 21 1.3 0.00795 0.00246 1.0 83.3 4.3 09 5.16 1.25 12.5
Dieldrin 0.0167 0.01 0.00795 0.00246 1.0 83.3 0.003 0.007 0.01 0.0018 0.018

1) All soil and tissue concentrations are in mg/kg, wet weight,

2} If a contaminant was not detected in a sample, it was assumed that the contaminant was actually present in the sample
at one-tenth the detection limit for organics and one-haif the detection fimit for inorganics.






APPENDIX A

Final Report for the Hyalella azteca and Chironomus tentans Sediment Toxicity Tests
Tennessee Products/Chattanooga Creek Superfund Site
Chattanooga, TN
February 1999
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WESTON TENNESSEE PRODUCTS SEDIMENT TOXICITY
TESTING

INTRODUCTION

During the month of February, 1998, samples of sediment were collected from the
Tennessee Products site in Chattanooga, Tennessee. These sediment samples were used to
perform preliminary toxicity tests to determine if the tested matrices represent a significant
threat to potential receptor organisms as well as to evaluate several chemical parameters;
oil and grease, loss on ignition and percent solids.

The sediment samples from the site were evaluated for toxicity using a 14-day solid phase
exposure using the freshwater invertebrates Chironomus tentans and Hyalella azteca [1].
Following the exposure period, surviving test organisms from the sediments collected at
the site were compared to a control set tested under similar conditions using a sediment of
known environmental quality (Spruce Run Reservoir). The endpoints used for
determination of an impact were mortality, measured as mean survival and growth,
measured as mean dry weight.

CHEMICAL ANALYSIS

A total of 15 sediment samples were collected from the Tennessee Products site to be
evaluated for oil and grease, expressed as dry weight and loss on ignition and percent
solids expressed as a percentage of the total sample. The summary of those analyses are
found in Table 1.

All raw data for the chemical analyses are located in Appendix A.
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Table L Summn[y of Chemical Anal)[ses for Tennessee Products
. Sample ID | - Samj it % Solids
S Date | MDL10Omghg | M;)gL 0.1%
2335-001 | Reference | 02/13/98 351 67.4 9.12
2335-002 6 % 02/13/98 373 67.0 14.0
2335-003 12 % 02/13/98 533 70.0 6.47
2335-004 25% | 02/13/98 329 63.8 9.23
2335005 | 50% 02/13/98 1080 65.1 9.02
2335-006 | REM-1 | 02/13/98 257 70.1 476
2335-007 | REM-2 | 02/13/98 384 76.3 4.52
235-008 | ACTR | 02/13/98 570 66.7 10.5
2335-009 - Ref‘serc?lrlce 02/13/98 362 76.4 14.6
5 - oi

2335-010 | S-1 02/13/98 19.8 67.1 10.2
2335-011 S-2 02/13/98 169 71.1 11.2
2335-012 - S-3 02/13/98 199 58.6 11.8
2335-013 S-4 02/13/98 <15.8* 63.2 9.48
2335-014 S-5 02/13/98 106 63.2 741
2335-015 S-TA | 02/13/98 30.5 76.3 5.81

* MDL for sample #2335-013; S-4 15.8 mg/kg
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MATERIALS AND METHODS / SEDIMENT EXPOSURES - Hyalella azteca

Surface sediment samples were collected from the Tennessee Products site in
Chattanooga, Tennessee on 13 February, 1998. A series of concentrations (6, 12, 25 and
50%) were created from samples taken at the site to evaluate the possible existence of a
toxicity gradient. These sites were selected to represent areas of the Tennessee Products
site which may have been impacted by the facility’s operations.

Preparation of sediment samples for testing

The sediment samples collected were transported to the laboratory on 17 February, 1998
in glass containers on ice and there were sieved using a #20 mesh sieve (850 um) to
remove large debris and indigenous species which may have either competed with or
potentially preyed upon the test organisms. The sieved portion of the sediment was then
transferred to new, clean 1 gallon HDPE containers, sealed and stored at 04 ° C until used
for testing on 20 and 21 February, 1998.

Control sediment used for the test was collected from the Spruce Run Reservoir in
Clinton, NJ prior to testing and was stored and sieved in the same manner as the sediment
samples from the Tennessee Products site. '

Test organisms

Study amphipods (Hyalella azteca) were obtained from stock cultures maintained by
ABS, Inc. of Fort Collins, CO several days before testing was to begin to allow for a
sufficient acclimation to the laboratory reconstituted fresh water which was used as the
overlying water for the exposures. During this time, the organisms were held under
conditions similar to that which they would encounter during the test (see Table II). Once
daily the amphipods were fed a combination of yeast, cereal leaves and digested trout
pellets [2]. At the beginning of the 14 day exposure, the test organisms were 10-14 days
old.

A reference toxicant test using potassium chloride as the toxicant was conducted
concurrently with the 14 day exposure to verify the health of the lot of organisms used in
the sediment test. The 48 hr LCs of 315.5 ppm falls within the acceptable range of a
published round robin study conducted by USEPA in 1992 [1]. The mean of the study was
289.0 ppm with confidence limits from 101 to 395 ppm.
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Experimental procedures

The entire sediment exposure series for this project consisted of 08 sediment samples from
the Tennessee Products site and one of control sediment from Spruce Run Reservoir.
Test chambers (300 mL tall form borosilicate glass beakers) were filled with 100 mL of
sediment. [Each then had the sediment layer covered with 175 mL of laboratory
reconstituted fresh water [2]. All of the test chambers were allowed to settle for 24 hours
prior to test initiation.

Afier the settling period, the overlying water was siphoned off and fresh site water was
introduced, using a small, round HDPE disk suspended over the sediment to deflect the
water flow and minimize disturbance to the sediment. At this time, initial physical
chemistries were conducted on the overlying water. Alkalinity, ammonia, conductivity,
hardness and pH were measured initially, prior to the introduction of test organisms, and
at the end of the 14 day exposure for each sample location and the control. The dissolved
oxygen and temperature were also measured initially and every 24 hours thereafter for the
duration of the exposure for each sample location and the control.

The exposure period began by placing 10 randomly selected test organisms into each of
eight replicate chambers for each sample location and the control. Care was taken to
ensure that the organisms were released beneath the surface of the overlying water to keep
air bubbles from forcing the organisms to the surface. Each test chamber was then fed 0.5
mL of the YCT mixture previously cited and the test chambers were covered. Test
conditions are summarized in Table II.

Each day during the exposure period observations of each chamber were carried out to
determine the number of organisms dead, swimming, on the surface of the sediment or on
the surface of the water. The overlying water was siphoned off twice a day and replaced
using laboratory water as a measure to maintain sufficient dissolved oxygen levels. Care
was taken to minimize disturbance of the sediment during water renewal.

At the end of the 14 day exposure the final physical chemistries were performed and the
test chambers were prepared for the removal of test organisms. Each chamber was gently
stirred using a pipette to suspend the sediment in the water column inside the chamber.
This slurry was then poured into a #60 mesh sieve (250 pm) and rinsed in a shallow pan
of laboratory water to remove the